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CHAPtEE I 

IKTRODUCIIOK 

Tb6 pdlma of tliG bknds tbo solw of tbs fie*t aiq 
covereil with two touJIy 4i%Uact cUasee of nuirka. 
Tho moat coq^hcooxio sro tbs crsasoe or fbUe of tba 
ekio which mtorcat tbc followers of pslniUtiy, boc 
which ATS &o more sigoiilBsat to olbors tboa tlie 
creases in old clotbet: they show tbe Unas of most 
IreQueot fiaxiirD^ sod nothlog oorc. Tho lonst con* 
spicuous m&rks, bat tlis most nomeroos by £u, are 
tbe so-called papiUuy rldgce; they form tho subject of 
ibe preseot book. If they bed been only twice m large 
ee thoy ere, tley wuuld beve sttroctod gsnerikl stten- 
tion end been oonmested on from the earliest times. 
Hfh) Dean Swift knuwu eu<l thuogbt of them, when 
wntiog about tbe Brobdeognags, whom he constnicte 
OQ a soUq twelve times ss greet as our own, be wonid 
ccrtaioly bsTs made GuUirer expreaa horror at tbe 
ribbed dogera of tbe giaoU who handled bim. Tbe 
ridges on their pains would bave bean as broad aa the 
thonga of our coacb-whipe. 

Let DO ooa doapisa tbs ndgae on account of tbeir 

; 
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nj^OSK PftI!4Te 


CIAP. 


jtinailneas, lor tbey Kt n eoiM tupdcts tbo tooet 
imporUat of t]l uttbropologiccj daU. W« abaU »m 
tbat tbej fona pen«rM conaidenble la we ud of 
A conouK Ttrietj of rbape, vbose boandarieo can be 
finnlj outbned, and which are litde vorlda in thns- 
eelree. They bare the unique msrit of retoiotog all 
tbeir pecnharitiea nncbangad tbrongbout life, and 
aJfi^ in eooeequeiveo au iaeomponbl/ anrer criterion 
of identity than any oihor bwlJy featnre. They 
nay be nnde to throw waleoma light on aouc of 
the moat intereeting InologicA] (joestiona of die 
day, sneb u heredity, aymoetry, correlation, ud 
the natare of genera aud epedev. A repTeeeotttton 
of (heir hoeatioiii u oiisljy aecuitd io a salf-.econlod 
fcriD, hy iokfng (jie flagon a, die my lhal tnJI fie 
espkioed, a4td prcceiDg them ou jwipcr. IDterc la so 
prejudice to be overeotne m procuring »h«o moat 
tniatwortiiy rign-Daouata, no vimjty to be padfied, 
DO Diitruthe to be guinied ngiiinat. 

hfy attentioo waa Sm drawn to the ridges in 
1890 when preparing a lecture on Tereonal Identifica¬ 
tion for the Eoyal rnstimtiwi, wbicli bad for iu 
priodpnl object an account of tba atithropometfic 
method of BertQlon, then newly iDUcejuced into the 
prison admiaietration of France, ^'lahing to treat 
the eubjeet geoanljy, and having a vague knowledge 
of tba value aometiinaa nsigned to finger murks, I 
made inquiriM, and waa am^tiacA to find, both how 
oueb had been done, aod how aneh there remained 
to do, before ealabliahing their theoretical valne aod 
practical ucOiiy, 



miBODccnos 
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EDOUgh wa« bb«n seen to Ahow tb»C tb« »ubj«<i 
vtaa o( kaI imporuace, aod I reMl»dd M iDTetdgtu 
it: «]] the more so, ss tbe modero procMes of pboto- 
gnphic printing would enable tbe evidoDoo of 6uch 
resulu as might be arrived at, to be pi^eoDted to the 
reader oo im enlarged nnd aa^^ legiblo form, and in 
a trustvortbj ahapa. Thoee that are put fvward in 
the following pages, admit of considerable esteaaioii 
and unproTcmenK, aad it is onlj the fact that <o 
accoont of them seoms saefol, which causes mo to 
delaj no farther before auboiltiug wbat has thus fur 
been actaioed, to tlie eritieiam of others. 

I have airily publisbc<i the (blluwiug mcmoin 
upon this sobject; 

I. 'f«meel Id-ttllSouJoe.’’ in* SMli Mn; 

IMS. 0*4 J^aUK rSibSuM IMl 

t, " t to t T M la Taunt tetl PtA^ Hwki.* PU Ha^at 

Btoaf, Toj. diuiL (laoi) k p|K I'Sa [Ttie«1siM* *)ie1lf retewl 
lo ikurali unrka) 

a. - UeUiol of ledMin|;l PtugM Uva^* &««(>, 

*oa. iiii (isvit 

a '‘Ufelltalm tf PUijw T)fa" Au««u 

I9»l. 

Tills fim introdnetory chapter eontwos n 
brief and orderly summary of the contents of tboec 
that follow. 

The second chapter treats of the previous employ* 
meut of finger prints among various nations, which 
has been almost wholly confined to making dauba, 
without paying any regard to the deUeata lincations 
with which this book is alone omeemed. Their 
olipect was partly supersQtioas and partly ceremonial; 
enpentitions, so far as a penonid contact between 
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tbe finger Ancl (he dociimeut was sappoeoi to be of 
mjaCerioQS efficacy ; ceremonial, na a fonoal actwboee 
due performance in the pr cea nec of olfiers could be 
atceeted. A few scattered instances are aendooed of 
persons who bad made tlngcr pnnte with enoogh care 
tc show tbeii liaealions. artd wbo bad studied tlicm; 
some few of tbcee bod osed tiism as 8i;;oaturcs. 
Atteniion it especially dmem to Sir Wiilian Heisebel, 
wlio brought the method of finger priota into regukr 
ofiicial eaploymcnt when be waa " Collector” or chief 
odorisiatratoc of the Hoogbly dlstnct in Bengal, aixl 
my htrge iDdebudaess to him Is expressed to this 
cbi^Uir and iu other jlacee. 

In the tbiid chapter vorioua methods of making 
good prints from the (iogrrs are described at length, 
and more ospeeislly (hat wbicb I hnve now adopted 
on a eomowKat large ecale, at my anthropometric 
Inhorntory, which, through the kindoe^ of the 
aotborilies of Sooth Krnsrogton, ia at present lodged 
)D the gnlleciee of their Sdonce CoUcctiooa. There, 
tiie ten digits of both hands of al{ the pereose who 
come to measured, are im^veesed with deantSM 
sod mpulity, and a 'eery Urge collection of prints is 
steadily accumulating, each set being, as we shall see, 
a sigo-manaaJ that differentiates the person wbo made 
it, throughout the whole of his life, from nil the rest 
of manlnnd. 

Deicriptioae are also given of rarious methods of 
enlarging a finger print U) a convenient eise. when 
it is desired to examine it doecly. Photography is 
(he rsadieet of all; on the other band the prism (as in 
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* CKS«r* bad uenta of ita 0 * 11 , aod lo baa an 

enJargiog pantagrapb, vban it ia funUbed wiib a 
■mnll mieroacope and croea wjrea to aorre aa apoinUr. 

In tbo fourth cliaptcr the chanct«r and purpow 
of tba lidgaa, wboae Loeatictta appear in tbe fin^r 
print, an diacnaavd. Tbe^ bare been the topic of a 
considerablu omcmot of carafuJ pbyaiofogical atudy in 
lato yaara, by wriUco nbo have ioToatigatad their 
developmeot in early pcrioda of unborn life, aa well 
a» their erolationary history. They oro perfectly 
defined in the monkeys, but appe:ir in a much less 
advanced stage is other nammdia. Their couraea run 
eomevhiit indapcbdcDlJy of the line* of Ilexura. They 
ore studded with poree, frbieb are the open mouthe of 
ducta proceeding from tbo eomca'hiit dewply* seated 
glanda which eucrete perapiratton, m one of their 
fonetiooe la to facilitate the riddnnee of tlut excretion. 
Tbo ridgee ineraase in bdgbt as tbo akin is thickened 
by bnrd usage, until calloetUes begin to be foimod, 
whioh may altogether hide tliem. But the way in 
which they aadA the teach ood may tend to ncatrallae 
tbe dulli^ Iffeet of a thick protective akin, is still 
somewhat obacore. They eertaidy seem to help in 
tbo diammiJiation of the character of Rorfaces that 
ore vanouaJy nibbed between tbe fingers. 

These preliminiiry topiea heriog been disposed of, 
We am free in the fifth chapter to enter upcui the 
direct oemrae of our iiK^uiry, be gin ning with a dis* 
cufwion of the various paiccioa formed by the 
lineatioea It will be shown how systems of parallel 
ridges sweep in bold curvea across the palmar sorface 
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of the bftbd. ud bo*, vheoettf the boundehee of 
m e/eteou dirorge, the mterepece is filled up bj a 
mnpMt little s^sten of iU o«o, veiiouelj euired or 
vborled, he^ng a fietitiMM reeembleaee to eo eddf 
betveen two oorreoU. An iDienpeoe of (bie kind te 
found io the bulb of each doger. The ridges run in 
pwreUe] lines ecroas the fioger, op to Ita Ust joiot, 
beposd which the ineerttOD of (be ficgeNPeil cnosee 
a eompRMiOD of (he ridgee on eitber side; their 
iotenntdiate eounce are in coiue<jcience so oueb 
broadened out that they coTODooly separate, aod 
fora two eyetema with an iatenpace between them. 
Tbc liHlepaudeot patieroa that appear in J)ia inler- 
epAce upon the bulbs of tlie fingers, un those with 
which hcok is chiefly concerned. 

At (irat sight, the mase formed by ihs juinuto 
lineations is bewildering, but it is shown (]iat every 
interspace con be surely onilioed, nod when this is 
dose, ibo cbnractor of the patton it ondosea, sierts 
eous]ucaoQsly into dew. Examples are givcu to 
show how the outlining k performed, and otbeiu in 
which rhe otfUiiic$ a/one eie bibco into consnivnitiou. 
Xto eorw of tic pattern® are also obaracfcrutic, aod 
are daecribed aepMatefy. It le they alone that haw 
auractsd tlis notice of previous inquirers. Ibe out- 
Unea fall for the moat port ioto dktinct genets, 
defined by the relative dirwetioos of the divergens 
riJgBS that aoclose (hem. The upper pair ((hoee 
that run (owsrds the liager-tip) may unite, or one 
c* other of them may earaouot the other, thus 
mabng three poseibilitiea Then are three similsj 
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poaibilitUa m nape«t M tbe lowar padr; 00, •» so; 
ooe of the fint group be coabiDed vilh es^ c»Be 
of the second, there ere S x 8, or mjH poaibilitjee in 
elL The pisctice of sooewbat rollug Che finger vhen 
prioUng iroQi it, » oecesarj in order to imprew 
enough of lu sur&ee to ensure that the points tc 
which the hoondariss of the pattern begin to diverge, 
shall be atwaje incloded, 

Platea are given of the phncipal Tarietiaa of 
patterns, having regutd only to their more fimdn* 
mental differeneca, and namaa am attached for the 
coDvenjeoee of description; specimens are given 
of the ootUoss of the patteroe In all the tan digits of 
eight diiicre&t peraons, taken at hasard, to afford a 
first idea of tho character of tbo material to bo denlt 
with. Another &od kea ainnCo syatem of claeaifi* 
cation under three beads is then deacribad, which is 
Very useful for rougb preliouoary purposes, and of 
which frequent use is made further 00. It Is into 
Aicbes, Loops, ami 'Wboria. In cbe Arches, there is 
00 pattern etrictly speaking, for there is no inter* 
space; the ul^iI for it befog avoided by a scecessive 
and regular hroadenlog out of tho ridges as they 
cross the bulb of the finger, lu Loops, the inter* 
space la filled with a eyaUm of ridges that bends 
bach upon itself and in which no one ndgs taros 
tbroagb a complete circle. Whorls eontun all cases 
in which St least one ridge turns tbraugfa a complete 
circle, and they inclode certmn double patterns which 
have a vhorlad appearance. The transitional cases 
are few; they are fully described, pfctimd, and 
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ckisified. One gre4C njr&iitage of tbe rode A.L^V. 
ajatem is tbat it cea be applied, vfth liule lisk of 
error, to uapraaBiooe that are smodged or inperfact 
It la therefore vary oaefnl ao far aa it goea. Tliue it 
cafi be eaaelj applied Co mj own finger priaCs 
OD the laclo-page, loade as tbaj are from digits that 
are ereaaad aod roogbeaad bj lerentj jean of life, 
aod vboee impraaiow bare bees cloaaJ/ cbpped is 
order to fit tbam into a limited apace. 

A third method of cJaeadficatios la detemisad bj 
tbe origin of tha hdgae which supply the intompace, 
whether it be from the thumb ode or the little-fioger 
lido; in other worde, from the Isoer or die Cater 
aide. 

Laatlj, a Uanalatioo from the Latiu ia given of 
the fuffloua Theda or Cmmcntorro of Porkeoje, do- 
hrered at the Univcnit? of Breslau In 1823, together 
wiib hie UluatialjoDa It ia a very rare pamphlet, 
and haa the great merit of having fi«t drawn atteu- 
tioo to tbe pettenia and attempted to clweify them. 

lo the aith chepter we vaach the question of 
Persisteoec; wherher or no die patterns arc so dor- 
able na to afford a sure basis for ideotificatioo. The 
answer was different ftom what had been uipacted. So 
far as the proportions of the pattema go, they arc net 
abeolutoly fired, even k the adult, inasmech ae ther 
change with the shape of the finger. If tie finger ia 
plumped out or emadated, or varioosly deformed by 
i«gu,| 0 (it, or age. the ptoportiooa of the pan«m will 
vary also. Two pH&te of tie same finger, one taken 
bafom and the otbar after ao interval of many y«ps 



IHT&ODUCTiOIA 


9 


cftDAOt be expected t« be m clceely aJike aa two ptlAie 
liiDilarly made from tbe same woodcut. They are 
far eatkfymg tbe ehiewd teet of the etereoecope, 
whieb shove if there bes been an altenbon even 
of a letter is two otberwiee doplkete pegee of 
print. Tbe meMUiemente war^ at differenc peiiode, 
evea in the adult, jost aa maeb if sot loore than 
bis height, span, and tbe lengths of bis aeeeni 
limbs. On the other band, tbe numerous bifurca* 
tioQs, origins, islands, sod enotoeuree in the ridges 
that compose tie patteni, are proved to be o^moef 
he^imd ekangc, A comparison ia mada betve«n 
tha pattern on a finger, and one on a piece of 
laoe; tbe latter may ba stretched or sbronk as a 
whole, but tbe throada of which it ti made retain 
their respective peculiarities. The evidence on which 
these conoloQOoe are fonaded ia coasidemble, and 
almost wholly derived from tbe coUectiooa made 
by Sir W, Herscbel, vLo moat kindly placed then 
at my disposal. They refer to one or more fingers, 
and in a few inalaijeca to the whole hand, of fifum 
diflereot persons. Tbe mterrols before and after 
which the prists were taken, (miount in some cases to 
thirty years Some of them reach from babyhood to 
boyhood, some from childhood to youth, some from 
youth to adrauced middle age, one ^m middle life 
to indpiaat old age. These foursiages nearly include 
tbe whole of the oxdioary life of man. I have com- 
pared altogether eome 700 points of reference in theaa 
couplau of impreasione, and only found a single 
ioatenca of dieootdanee, in which a ridge that was 
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cWt A « ebild bocaino muccd in l«t?r jean. 
I'boto^r^hic (olaT^meots or* flTeQ io illoatntioa, 
which inclode b«t«««p them t tcul of 157 poin of 
[>ointB of reference, a|j banog distlDetive numenJe 
to facUitaCe compurieon end to prove their unebaoge* 
Ableneee. RefereDoe ie made to aootber illuetntcd 
publieatioB of mine, wbieb rsieee the total outober of 
pednee compnfed to 589, ell of which were eaeceatfel, 
with the aifigle exceptioo ebora mentiooed. The fact 
of ao olmoeb compiete pereiatence in the pecoliiLritiee 
of the ridgee ftore birth to death, may bow he eOD* 
Mdercd na determuicd. Tlicy existed before birdi, 
aotl ibej peieist aflor death, untiJ effaced bj decom- 


jKwition. 


In the eovaoth chapter on attempt in made to 


apprauo the ovidesQel value of fiager prista by the 


cnnnoTi laws of Probability, peyiog great heed not 
to treat variations that ore rooUy comlated, as if tltoy 
were iudependeob A a artifice is uaed by vliich tlie 
uiiiaber of poruooe is determined, into wblcb a print 
niuy be divided, in each of wLicIt the purely local 
coodiiioue introdnee so much uncertainty, that a 
gecw derived front a knowledge of the outaide con* 
ditiona ie as lihely as not to be wrong. A square of 
MX tidge>intcrvali in th e side wee shown by three 


differeut seca of experiinonte to be larger than 
required ; oue of four ridge*intcrrals in the side was 
hut one of five ridgc-intervali appeared to 
be closely correct. A bridge interval square vas, 
however, ae first adopted, in order to gain aMurasce 


that the error should be on the safe side. As 
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fln ordi^arf finger priat cooUina aboat tw«ivtj*ibar 
of these aqoarea, tbe a&certMat 7 in respect to the 
entire contentB of the pettem <fwe to this oause a^one, 
ie ezprewed bj a fraebon of which the oiunerator ie 
1 , and the denominiUor is i multiplied into itself 
twealy-lour tunce, which amcoote to e number so 
l&rgu chat it requiree eight figures to ezpreee it. 

A furthoc attempt was luaiJe to roughly appraise 
tho ueglecUal uusertoiotcea rclAtiog to the outnde 
cooditiuoa, hut large as they are, they e ea m oiucli 
infenor In their joint effect to tlM megDitude of that 
just cltacoBse^l 

Kuc it waa found poeeible, liy tho use of 
jioothar artifice, to obtain eonc idea of the en* 
demtial value of identity when two pnnte agree in 
all but oue, two, three, or any other nomlwr of 
partieuUrE. This was done by usu^ the five sidgO' 
ioterval aquarea of wliieh tbirty*five may be cou* 
sidered to go into a single finger print, being about 
the same as the number of the bifiirealions, origins, 
and other poiots of com^Mvriaoo. Ilie accidental 
siaulsrity in their nombera enables us to treat them 
roughly as eitairaleot On this basis tbe wcll’knowii 
method of binomial calculation is easily applied, with 
tbe general rcanlt that, notwitbstasdisg a fidlure of 
evidence in a few points, as to tbe identity of two 
•Ota of prints, eacb, any, of three {Ingera, amply 
enough evidence would be supplied by tbe rcaalnder 
to prevent any doubt that tbe two eels of printa were 
naade by (he same person. When a close correepond- 
eoce exists in respect to all the ten digits, tbe thorough* 
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jidM of tli« difi«reDCiitU(>Q of each mun from all the net 
of th« baouui ap<ciee ie muJcipli«d to an erCeDt frr 
befood the capacity of honuLU iioagiMtioi). There 
cftQ be bo doubt that the evidential value of identity 
afforded by priota of two or tliree of the fi&gera, ia ao 
great aa to render it eoperfiooua to seek con&rmaUou 
foun other aourcaa 

The eigbth obapter deals with the frequency with 
which the eeveral kiods of pettene appear on the 
different di^te of the same pereoo, eeverally and in 
oonseotion. The sabjeot te a coriooe one, and tbe 
inquiry eetablishes unexpect«<l reUCioosbipe end di»* 
tlnctiona between different dngen and between the 
two hands, to whose origin there is at preeeot no riue. 
Tbe relatiooabipe tat tbemaelvca eonnccted in tbe 
following way ;-^silling any two digita on one of tbe 
handa by the letters A and B reapeetively, and the 
digit on tbe other hand, that correeponds eo B, by 
tbe symbol Bl, then tbe kinship between A and Bl 
i» identical, iji a etatiatiecd acne«, with tbe kinship 
between A and B. 

Tbe chief novelty in ebaplcr is ao attempt to 
claaify oBarnaea of relittioneliip upou a caoteeioial 
scale, in wbmh tbe number of cornupoudencea doc to 
mere cbuica couota aa 0*, and complete identity aa 
100*. It Msnie reasonable to adopt tbe scale with 
only alight reearvatiun. wbsn ibc avenge numbera of 
the Arches. Loops, and Whorls arc respectively tbs 
same in tbe two binda of digit which are coapond 
togetfaer; but wbeo they differ greatly, there are no 
means free from objection, of detertoiniug tbe 100* 
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diTuira of the scaIo ; ao tbe molts, if oot«d At all. 
AR subject to gTAT« doubt. 

Appl^utg this saaIa. it AppeAn tbafi digits oa 
opposiu kAnds, vhieh Wr tbe Mine nerae. Are mote 
Bear)/ TAlAtod together tbaD tJigile b«Ari&g diiTerent 
DAine*, in about tlia proportion of tbre« to two. It 
Mems also, that of all tho digits, none are so neailj 
rehitsd as the middle Anger to tbe tvo adjaeant ooea 

lo tba ointb chapter, Tarioas metbods of iodecing 
are diacaased and propcaed, bj which a set of finger 
phots mA7 be so deacribed by a few lettere. that It 
CA& be easily seerubed for and foond in soy large 
eoUectioo, just as the oame of a person is found 
in A directory. Tbe procedure adopted, is to opply 
tJie Areb'Loop-Whorl eJaaifiesilon to all ten digits, 
describing each digit io the order io which it is 
takoo. by tbs letter o, f, or v, as the cue may be, 
And arranging the results in alpbabetical sequence. 
*rho dowowurd dirsetion of tbe slopes of loops on tbe 
fors’fingen is kIso taken into sccoont, whether it be 
towards the lonor or tbe Outer ^e, thus repbiciog I. 
on the forefinger by either « or o. 

Many aTtsmatire methods ure saamioed, including 
both the recognition and tbo non'Tcoogniiioo of all 
sloped pstterna Also the gain in differentiation, 
when aU (ha ten digia are catslogoeit, bstsad of only 
a few of them. Tbcre is so much correlatlco between 
the different fingers, and so much peculiarity in each, 
that theoretacal notions of the value of different 
methods of clsssification are of little worth; it is 
only by actual trial that tbe beet can be determined. 
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WbftteTer plau of iji< 2 ex be aiiopCed, Trajjj patterae 
moftt £dl aiKl<it some (tv heodingo ui<l few or no 
patt&nia ander others, the former d&M reeeeibliag in 
thsi respect the SmiCbe, Crowoa, &bd other common 
osmee that occur in directoriee. The general value 
of the index much depends on Che boiliCy with which 
these fre^eoC forms can he broken up bj enVcleesj* 
fieatioo, the rarer forms being cesUj dealt with. This 
branch of the subject has, bowercr, been bat lightly 
touched, under the belief thnt experience with larger 
collactiona chan my own, was neooseary before it eould 
be treated thoroogbly ; arc, however, indicated 

for breaking np the largo battalions, which have 
answered well thus far, and seem to admit of con* 
aideruhle erteoeion. Than, Che nun)l<r of ridges in a 
loop (which is by fu the commonest patten) on sny 
purticolar finger, at the pert of the impreesion where 
Uie ridgee are cue by the uis of the loop, is a fairly 
definite and etfeedve u well as a simple one; 

so also is the character of its imnoet lineiitioo, vr core. 

In the tenth chapter we come to u practical result 
of the inquiry, namely, its posaihle uso us a means of 
differentiating a from his fallowa In civil ag well 
SB 10 criminal cases, the need of some such system is 
shown Co be greatly felt in many of onr dependencica ; 
where Che features of natives are distinguished will) 
difficulty i where there is but bCtle variety of Burnamee ; 
where there are strong uotives for prevarication, 
especially eonoected with lasd'tenore and pensions, 
snd a ptovorUal prevalence of anveraclty. 

It is also shown that the value to boneeC men of 
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sure maiDft of idontifjruig tbesBoIvca i« not k am»Il 
among oTiliiaii utbona even in paaco lime, ea to ba 
dieragordad, cartaiol)^ not in times of wax and of 
atnct psaaports. But tko valuo to booeat man it 
alwajB groat of being able to tdootify oJ&n'Wa, 
wbathertbey be merely deecrtara or formerly coorlctsd 
cnmintla, sod the method of finger priots is tbown to 
be applicable to tbat porpoiw. For aid in aesrchiDg 
tbe rrgisten of a criamal iatelligeocs burou, its 
proper tank it probably a secondary one: the primary 
beiAg tome form of tlie already established Bertdllon 
aiidiropomctrie method. Whatever powei' tlie latter 
giTes of euccxmfuUy acarc-biog registers, that power 
would be multiplied many hundredfold by the mcluaion 
of fioger {irinta, because iheit pecoliaritice on entirely 
noconnocted with other pcreooal clutracteristiea, os we 
ah&U ees further on. A. brief nocount ie given in this 
chapter of the BertiUon system, and on attempt is 
made on a small senle to verify its pcrformoscs, by 
ansJysing five hnodred sets of meoaurua mwle at my 
own jabomtnry. These, combiued with the quoted 
esperiencss In ottemptbg to idontify dosarten in the 
United States, allow a high value to this meUiol, 
tboQgb not so high os has been claimed for it, and ^ow 
the importance of aopplemeotsry means But when* 
ever two suspected duplicatee of meaanremenis, bodily 
marks, photographs and finger prints have to be 
compared, the linesdoos of the finger priats would 
give an meomparably more trastvoriliy answer to 
the question, whether or oo the suspicion of their 
tefemog Co the mme person was justified, than all 
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die mt put to^etiier. Baddca tbie, while mewure- 
meotB ABd photognphe sieMmc«able oidy fbt edulte, 
ud evBD tbes under raetaictlonj, the finger priots are 
trafleble throughout life. Ueeecss diffieule to bellere, 
now that their Tarietf end peieutence have he«a 
proved, the maute of claaufybg ibera worked oot. 
and the tnetbod of npidJ^ obtoiorng clear filler 
priota lorgelf preetu«l at lahontorf asd else' 
where, that our cnmioa} edoiiniatration <'•" losg 
oaglect the oae of sitch a powerfol auxiliary. It 
requires do higher dnll and jodgmeot Co make, 
register, and bunt oat linger prinU, tbaa ia to be 
feund in abnodance amoDg onlioary ''lerfca Of 
courae acme practice ia required before fedlitf am 
ha gaioad in leading and rceegniaing them, but not 
a &v persona of whom I have knowhelge, havo 
ioterested themselvea io doiog ao, aod feood no 
difficulty. 

The elaveoth chapter beats of Keredjt7, oad 
affirmatively answera ibe qQestion whether paturns 
aru iransmisaildo by daecent. The inqolry proved 
more troubleaome than was expected, on account of 
the groftt variety in pntteroa and the conaequoot 
ivity wjtii which the enmu patteni, other thoo the 
coioiBOO Loop, can be expected to appear in relativea 
The available data having bc«n attacked both by the 
Arch'Loop^Whorl method, aod by a much more elabo¬ 
rate system of elaarifi<»tioo~deechbod and figured ea 
the C syeteiD. the reaemblaDoee between eluldren of 
either eex, of the seme perenta {or more briefly '‘fra¬ 
ternal ” rveemblancee, aa they are here called, lor want 
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of ft beCter Mm), hftve b&eo tftbnlftud and dueowed. 
A b«Mb of Cvina hftvo tbo been anal^ed. 11i«n casea 
bftve been ucfttad io which both parents bad the 
same patten on correspooding fiogere; this patient 
vu coispered with tb« pectern oa the corrapondiog 
finger of the child In these end other « 87 b» results 
were obuiuisd, ell tesdfjiog to the conspieuoua effect 
of heredity, ani) giriitg results tLftt can he ucasuieiJ 
on the centesimnl sriUe alrndj desoibed. Dot 
though the <)aftlitftti«e resnlB are door, the <josntite- 
tlre ore fts yet not well defined, and that port of the 
infjQiry must lie over niittl a future time, when 1 
shall hftVQ more dale and when certain foreseen im> 
pniTcDcntB in the method of woifr may perhaps be 
carried out There ia a decided appeuranee. first 
observed by Mr. t'. Tlowun) Collins, of w])em I shaD 
again have to speak, of the iiifiuenee of the mother 
l>alag stronger than that of tlie father, in tnuj^itting 
these patterns. 

}q the twelfth eliaptOT ws come to .a iimncH of the 
Buh^eet of which 1 bod grent expectations, tliat have 
Iteco falfifier^ namely, thrir nss in :iMhr«Cing Kaos and 
Tenperament. I thought that uiy hcroditary pcco* 
liarities wooid almost of oecssaity vary in (litfcreat 
races, and that so fundmentnl ami codurlog • fiantuie 
M the finger norkiDga must in some way Iw corre¬ 
lated with CempervnenC. 

The races 1 have ohjody oaeminod sre English, 
most of whom were of the upper middle classes ; 
the otben chiefiy &om London hoard eehoois; Welsh, 
from the purest Welsb-speshlng districts of Sontli 
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WalcBt Jevs from liw ki|^ Loadon echcM^b, and 
Nogtoas from tb« territonos of the Ro^ Kigar 
Company. I have aJeo a colUctioo of Basqse prints 
taken at Canibo, some twenty milss inland from 
Iharrits, which, although small, le large snoogh to 
wamnt a pco»iewaa] cozioloMon. As a first and 
only an approximately correct dseenptiem, tba 
English, Welsh, Jews, Negroea, and Bast^nes, may 
all be spoken of os identical in the character 
of ihdr finger prats; the same familUr pattens 
appearing in all of them with mneb the same degrees 
of frequency, the difierencce between groups of 
different races being not larger than those that 
oeeasioodlly occur between groups of the seme nee. 
Tho Jews have, however, a deddoUy larger propor¬ 
tion of WLorkd pattems titan other races, anJ I 
shoold havu hcan tempted to mako on assertion 
:ibout a pccuhanty in the Nogroee, had not one of 
their groups differed greatly from the rest. Tbs 
task of osaminotioa baa been laborioue thns far, but 
it would be roneb more bo to amvo with cometnese 
at a second and ciceer oppioxiTralian Co Che truth. 
It is donbtful at present whether it is worth while to 
pursue the subject, except in Che ease of the 'ffill 
uibes of India and a few other pecoliorly diverse 
raoea, lor the chance of discovering some character- 
iscio and perb^ a more monkey*Like pattern. 

Considerable coUectioos of prints of persons 
belonging to different claooes bave been analysed, such 
ss students in staence, and stndenu in arts ; farm 
labourers; men of moeb culture; and the lowest 
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iiliou m tb« LoodoQ duuict (wbo aj« &U Best to 
Dareatik Asj'Ioid), but 1 do not, still as b first 
appicximsUco, aoy dscidsd diforsocs bstwesn 
ptinta. Tbe ridgas of artists ors csrUioly 
Dot more delicate and close tbsn those of men of traits 
oaollier stamp. 

lo Chapter XIII. the question is discussed and 
answered offirmoUTely, of die ^ht of the aioe 
fundomeatally differing patterua to be eooBidered 
as diiferent gouoru; also of tlieir more characteristic 
Tanotiee to rook as differsot goneta, Of specUs, 
as the ease may be. The chisf test applied^ respected 
the frs(]ueoey with whieb tho Various Loops that 
occurred oa the thurehs, were fonod to differ, in 
socceRsiTs degrees of differeuce, from the central 
form of alt of thum; it was f(»uod to accord with 
the rcc^uirementa of tbs welblmown law of Fisqaeocy 
of Error, proving tlie eristenco of a central type, from 
which the departures were, io common phraseoli^, 
aceidcQtal, Now all the evidence in the last chapter 
concurs io showing that no eenslble smount of 
correUtioD ^exists between any of the patteros od 
tbs one hud. and any of (he bodily faculties or 
characteristics on the other. It voold be absord 
therefore to esseri that in the straggle for exist* 
sDcc, * person with, say, a loop on bis right 
middle fioger has a better chance of survival, or 
a better chaoee of early marriage, iLaa one with 
an anb, Cooseqiiastly genera aod epedes are here 
seen to be formed without the slightest eid from 
either Natnral or SexQal Selection, and these finger 
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patUms are appareotlj tbe ooij peculiarity iq which 
Paomisia, or Che effect of promiscooaa marri^ee, 
adnite of being etedied on a largo scaje, Tbe resole 
of Paojoiria in finger markings, eorroboratea Che 
argumeoCe I Lave used io iVa^ra^ /rt^enVaftoo and 
elsewhere, to show Chat " organic etability'* i» the 
primary fu:tor by which the distinctions between 
genera are auitnCained; coniCK^nently, Che progress 
of evolution it not a smooth and uniform pro* 
greetioo, but one Chat proceeds by jerks, through 
BoeceeuTe “ eporCB** (at Chey ore called), some of than 
implyiog corusulcrable organic ebangee, aud each in 
its turn Ixhog ^vourcd by Kncuiul ScIcetiOD. 

The tamo word " variation" baa bcoo mdiscrimi- 
natoly applied to two very difivrooC cooceptions. 
which ought to ho eUarly diatisgulalied ; Cbu one it 
Chat of Che "sports" just alloded Co, which arc 
changes in the posiuoo of orgru^ic staUliCy, and may, 
throogh Che of Natural Selection, become fresh 
steps in tiie onwanl coiiree of evolution; the other is 
tbaC of tho Varntloos proper, which ore merely 
strained conditions of a sUblc form of organlen- 
tioD, and not in any way an overthrow of them. 
Sports do not blend freely together; variations 
proper do so. Natural Selection acts epon variations 
proper, just as it does apon sports, by preserving the 
best Co become parents, and eliminating the worst, 
but its action opon more vanstions con, as I conceive, 
bo of no permanent vahie to evolution, because there 
IS a constant tendency in tbe offspring to " regress" 
(owaids tbe parental type. Tbe amount and reeulcs 
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of thi» tendeocj b&?e boco fiJ)y fsublisbed in 
Natural JnhtrilaficA. Jc ie there ebown, that ef(«r 
a oen«in dcperCuie from the ceDtral typist form 
bu been reached in uiy race, a forthor departure 
bceouee inpoaeible without tb« aid of thcae eporta. 
In the auocveeiTe generaidona of aucb a popuiatioo, 
the average tondeuey of filial regresaioo towards tbe 
racial centre moat at length counterbalacce tbe efTccU 
of filial diaperaion; coDeequondy the best of the 
produce coonot advance heyond the level already 
attained by djc jiareuta, tbe rest foiling short of it in 
various degrcea 

In ooncludiog tbeao inlrodnctoiy reioorks, I have 
to perfurm tbe gnttefol dirty of acknowledging my 
iiidebtedneas Co Mr. F. Ilownnl Colhns, who maten* 
ally helped roe daring th« past yeor. Ke uadortook 
Cbc oumuroua and tedioae CoLularious upon which the 
rhaptors oo llerodity, and oa noc4« and Cloweo, are 
founded, and lie thcxougldy revised oenriy tbe whole 
of uy Co the great odTootage of tbe reader 
of this book. 



CHAPTER II 

PfUSVIOOB CBS OP PlKGEJl PSIFtB 

Tbs ciDfiloTincnt of ijuprcd^oa of tlie band or 
to serve as sign-sianuola will probably be 
fuiiod in every nation of imporUoco, bu6 ibe aigoi- 

ficance attoebed to tbom diSbn. It nn^ce a 

mere aoporstitioD that pereo&al contact is importaot, 
op to the convictioo of which this book will furnie]) 
ossannee^ tliat when they ore properiy made, they 
are iocompanbly the moat sure aod uocbangiii" 
of ail forma of aipiatoro. Tbe esiatcnce of tlic 
ailpoTsUtious base ie easly noteil in chilHreu and tbe 
unedoeated; it occupies a jrromiitQUt place in the 
witchcrafts of harbariana. The medern witnasa who 
aween on the Bible, is node to hold it and afterwaitU 
Co kiss it; he wbo signs a document, touches a eesl 
or wafer, and dedarea that" Chia is my act and deed.” 
Stodents of the prunitiva customa of manldod find 
abundant i"<.ran/«iai of bha belief, that penoud con¬ 
tact commonicates some mystanous qeence from the 
thing touched Co the person wbo touches it, and 
neraa ; bat iC la ooneceasary here to entor 
further into these elementary human reaaonioge. 
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vbich are fiDj dcBcribdd and diacuesad b; Tajioiu 
veU-knovn wnfera, 

Ibo next grade of Mgntficunce atteebed Co an 
impresaioQ naemblaB thac wbirk commenda itaelf Co 
tbe mind of a bontor «bo k praetkod io tnckiog. 
Ha noticaa wbetber a fcMCprioc be happeas Co llgbc 
upon, la larger oc emalkr, broader or oartover, or 
ocberwiae diffara from cbc aTeragc, in asj qieofal 
pacnliahtf; be tbeoce drove hie in&rcnccB oe to tbe 
iodividual vho nwJc it. So, wben a chief pmeeca 
hia hand amcarod vich biootl or grime, upon a cltain 
eorfece, a mark la loft in iiomo dogreo oharacUrietie of 
him. It may bo that of a biood stumpy band, or of 
a tong ebin one; it may be large or amftli; it may 
eren abov linoa corrcaitnoding to the pnocipoi creoaea 
of Uio palm. Such band prmta have been made and 
repooied in many aemi>orvilis«d nutioiie, aoil have 
even ba*n impreased in vermilion on tbeir State 
ilocumcota, as formerly by the aoveriigo uf Ja]«aji. 
Though mere aau«lgQ9, they serve ;d a eligliC degroe 
to individualiae the signor, vliilo choy aie more or 
less clothed wicb Che eoperaCicioua eCCrcboCcs of per* 
aonal contact. So fiir aa I can learn, do higher form 
of finger priDting tbau tbis has ever exletod, in 
regular and vell*uiidcrstood use, m aoy barbarous or 
Moii’dviliecd nation. The ridgee dealt with in this 
book eonJd not be scea at oU in suob rude prints, 
much less could they be utilised as strictly distinctive 
feaCnres. It ia posubls that vben unpresmons of tbe 
fingers have been made in vox, and used as seals Co 
docoments, they may sometimes have been subjected 
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w minute •enitin^; but no ftccoaot bag ^et reached 
me of tnals in any of tbeir conrCe of law, about dia* 
poted ngnatora. la which the identity of Cbe party 
who was Mid to hare signed with his huger prat, 
bad been establiahed or diipro^ed by comparing it 
with a print made by then and there Hia 
mder naad be troubled with onJy a few ezamplaa. 
mheo out of a coostdenble colketion of extracts from 
booJa aod letCen, in which prints, or rather duate of 
the aboTe kind, an meotioneil. 

A good instance of their sruiJl renJ taIuo may be 
seen in C)ie 7rav. China /trfuick of the Hojfol 
Afktiic SoMly, Fart 1, 1847, published at Hong* 
Koog, which eooUius a jiaper on " Land Tenure in 
Oiina,” by T. Mcuiloi^'S Taylor, with a deed coueermog 
a sole of kod, in lacsbsOe, and its tnmslatioo; thia 
ends, '*The raoChet and the son, tho sellers, have 
in the ^iroscocc of all tbs parties, receired the price 
of the land in full, amounting Co sis:ty*foar taeJe 
and 6«c mar«, io perfect dollars w'slghed io scales. 
/mpre*ei<m of the fnger of the Tnotker, of the 
matden name of Chw.'* The improsaion, os it 
appears in the woodeot, is roundudi io outline, and 
vaa therefore nuuJo by tho tip and not the bulb of 
the Unger. la surface ia sumeehat mottled, but 
(here is do trace of any ridges. 

Tbe nstivs clutka of Bengal gire the name of 
iipsaki to tbe mark impressed by illiterate persooa 
who, refusing to make utbsr a X ^ their caate'Dark. 
dip their fioger into (he ink'pot and touch Cbe 
decumeot. Hie tipsahi is not suppoaed (o fudivi. 
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doaliu the Mgoer, tt ia merely a penocal caremony 
perfoimed io tlie preaeocs of witoeeaea. 

Many iaprttaioits of fingon an fbiiJKi od anciant 
pottery, aa on Kemtao tilaa; m da e 4 the Latin vord 
pofnaMa ia utd to mean an impeenko in soft clay, 
aucb aa a mark upon a wall, etttiped by a blow wiib 
the palm. Nail-markaareasedoroamentally by potters 
of Taiioiia oatioDa. Tbey eriat on Aaayriao bricka aa 
ugnatima; for iuMnea, ia the Aasyriao room of tbe 
Brttieh Museum, on tbe west aide of the case C 43, 
ooe of these brioka contains a notice of sale and ia 
pnfacod by words that were tnnslated for me thus; 

'* Nail-mtirk of Nabn*euiB*aAur, the eeller of tbe field, 
(used) like Lis seal." A somovbat amo^g inodent 
affected tbe design of the Cbineee moocy during tbe 
gmi Tang dynasty, about &19 a.n. A new and 
important issue of coinage n'ca to bo inOoduced, and 
tbe SccrcUty of tbe Censors Limacif moulded tbe 
tleeigu in wai:, and bomUy eulimitud it to tbe 
Empreaa Weo-tsb foe approTaL She, through mnl* 
udroitoefis, dug tbe end of her euotmously long 
(ioger*oail into its dto;, marking jt deeply ns 
with a carpcotcra gougv. The |ic>or 8ecrewr)' of 
the Cenaora, I^geu^yang-Muo, who deserves honour 
from profcaaienud courUers, suppreeslug each aenti* 
menis aa be most have felt when bia work wee 
nukoled, accepted tbe oaiJ-nuuk of tbe Emprees 
ae an interesting supplement to the design; be 
ebaoged it into a crescent io relief, cod the new 
eoina were stamped accordingly. (See Ot/M a»d 
l&dok. edited by Stanley laoe Pook. 1885. p. 
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281.) A d/swiog of one of these is giTen in PIet« 1, 
Fig. 1. 

The Europev) prwtJtionne of p^nue&y and 
cheroxoaiicf do not eeem Co have paid partimlar 
atCeotioQ Co Che ndgee with vbioh ve are concerned 
A comepondent of the Anehcan Journal Sconce, 
viii. 166, eteCee, howevn, that the Chineee clan the 
eCrin at the ends of the fingers into ‘'pole*' vhen 
arranged in a coil, and into “hooka." Tboy are 
^ao regarded bj cho cbeiromanciata in Japan. A 
enrioue account baa reached me of oegroee in the 
United Statce vho, laying greaC etrcaa on the poeeea* 
aion of finger printa in nax or dough for witchcraft 
porpoaee, ore also said to e&amine Cheir striar. 

Laving Puikecje to be spoken of in a Inter 
chapter, because be deals chieOy with chiaeificacioD, 
the first wall-known person who appears to haro 
atudisd the liocactons of the ridges as a maaos of 
identification, was Bewick, who made an impreasion 
of his own thumb on a block of wood and engrsTMl 
it, as well as au impreasion of a finger. Ihey ware 
Used as fiinciful designs for his illiislraCed books. 
Oceasional instaneca of esreful study may also be 
noted, such as of Mr. Faold (/Tarnrc, x&iL p. 
COS, Oct. 28,1880), who s«cme to have taken moeh 
pnins, andthatofMr. Tabor, the eminent photognpher 
of San Praucisco, who, notieiog the linestions of a 
print that he had accidentaDy made with Lis own inked 
finger upon a blotting-paper, experimentod further, 
uid finally proposed the mochod of finger prints 
for the registration of Cbineso, whose idsotifica- 
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tion bw aIvajb be«D » difficulty, aod vaa giving 
u great deal of tmoble at (bat portieiilar time; but 
Lia proposal dropped tbroagb. Again Mr, Gilbert 
Tbuiopeoa, ao Amcrlean geologist, wben oo Oovem- 
meot duty jo 1882 lu tbe wild parts of New 
Mexico, paid tbe menbera of bis party hy ordpr 
of tbe comp sutler. To guard nguoaC forgery be 
signed bis name acroee the iioprcneion laade by bia 
Koger upon tbe order, after first preneiog it on hit 
office pad. He was giood enough (o send me the 
duplicate of ooe of those ebeqaes made out in favoor 
of a man who bore the ominoua nnme of “ Lying Bob *' 
(Plate 1, Fig. 2). Tbe imprjiaiou took the place of the 
snuli work oo u ordinary cbcquc; it was in violet 
auiboe ink, nod looked doeidcdly pretty. From time 
to time sporadiu iuetuoces like these arc met witli, but 
none are eompoiablo in importance to tbe regular aiul 
official eiDploymeiit nutda of fisgor pnots by Bir 
William Ueraehel, donng more tbno a <^oarter of a 
century in Bengal I was exceedingly obliged to 
liim for much rulualile iofbnnntion when first com* 
meoctog stndy, and hare been Almost wholly 
indebted Co his kindoees for the mAtorkds used in 
this book for proving tbe persistence of the lineations 
Chrongbout life. 

Sir W illiam Henchel has presented me with one 
of ebe two original Contracts" In Bengnll, dated 
18S8, which auggealod to his mind the idea of using 
this method of ideutifiestion. It was so difficult to 
obtain credence to tbo sigsawrea of tbe natives, Chat 
he (bought be would nee the signature of the band 
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iu«lf, chiefly with the iatentiim of Inghteiuiig th« 
mBko vbo nude it from sftervaxds deoyiog bis fonnsl 
act; boveTer» the impreenoB proved so good that 
8 ir W. Herechel emvioeed that the seine 

method might be farther ublieed. He iiaelJy mtro 
daoed the nee of fioger priots in several depertmeDU 
at Hoogbly m 1877, after seTenteeii years’ experience of 
the valae of the evidenee they afforded. A too brief 
eccoBOt of bis vork was given by him io iVafvrr, 
xiiii p. 23 (Nov. 25, !880). He mentions there 
cbftt he had been taking huger marks as ega.manuale 
for more than twenty yedra, and bad introduced them 
for practical piuposu in several ways in India with 
marked beneht. They tendered sttempte t« Rpudkte 
eignaturca quite bopeJasa i^loger priote ’«ere takes 
of Pcnsioscra U> proveot tbau perennation by others 
after their dcetli; they wero need in the oflke for 
Eiogistration of Deeds, and at a gaol where each 
prisoner had Co eign with bis finger. By companng 
the priota of p«reona than living, with tbcir pnnte 
taken twenty years previously, he considered he had 
proved that the lapse of at least that period mHtJe oo 
change sufficient to aJfcct the utility of the plan. 
He informs me chat he submJued, in 1877, a Rport 
in semi'Official form to the Inspcctot'Gencral of Gsots, 
a^ii^ to be allowed to extend the process; but no 
result followed. In 1881. at the reqoest of the 
Qovemor of the gaol at Gmenwich (Sydney), he sent 
a description of the method, but no further steps 
appear to hav« been taken thera 

If the nae of finger prints ever beenmee of ganerol 
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icoporUDM, Bir William HaT3cb«l most be regarded 
aa Cbe fijet who derised a feaaible meibod Ibr regular 
OSS, and afterwards officially adopted iu Qis utetbod 
of priotiAg fw those {mipOKo will be found ia the 
oert chapter. 



CIUPTKK III 

UKTUOte O? I’RIID’LVO 

It will be tbe aim of this ebapt«r to &bow how to 
n)nkc rcdlly (jood and pCTmAseitt imptee^ua of (h« 
It u very cjisy to do so »b«n the priociplos 
Ilf thu art lira uudviaUHid iiod practised, but di£cult 
otherwise. 

Ouc example of the ease of motciog gooil, but 
uot porDiuuent imprcsinons, is found, and should 1)e 
tried, by prrsdnjf tho bulb of a finger sf^inst ^tU- 
jHalutbod or ngiuost Uie higJily-poliobud bisdo 

of a ntsor. ITie finger must rtry itrghffv 
oiled, u) by pacing it tbroogh tlic luur; if il bo 
moist, dry it wiili a hondkorcliicf before the oUJog. 
Then prv« tho buUi of tbe finger oo the glass or 
razor, tho c&ae may be, and a beautiful iropreauon 
will be left Tha bardoass of tbe glose or atc«J 
praveota ite surface from risiug into the furrowa 
under tho prteaore of the ridges, while tha layer of 
oil which coeers the bottom of tbe farrows is too thin 
to reach down to the gloss or steel; consequently tbe 
ridges alone are printad. There is no aaf^ary or 
other action to spread tbe oil, ao the impreasion 



elAt. Ml 


UKTROliS OP PaiKTIItO 


31 


retDains diatinot. A moely iBoist and not oUy 
a eicnitar mark, bat it aoon CT^or&t«c. 

This stmpte a«tho<l ja oftoa conTCbicBt (vr quickly 
noting tbe clioraotot of a finger patient. TLc impree- 
»ioQ nay bo made on a viodow-paiiQ, a wotcb-glam, ot 
even aa eye^glaae, if aotbiog better la at band. The 
inpreaaioa Is not aoen Co ito falleotadrancoge ouiept by 
meaoa of & uogle aoiiree of biigLt fight The 
glaaa or ateol bu to be ao inclined as jiut ltd lo 
reflect tbe light into tbe eye. Hint part of the light 
vhici) ftlle oo tbe oi)y impreeaion is not so sharply 
reflected fiom it as feoin tJie sorface of tbe glaaa or 
steel. Consequently some stray boAms of the light 
wliieh is scattered from tbe oJ, rcacli tbe eye, 
while all of tlio bght refected from tbe liiglily* 
poliahe<i glas« or steel passes In another diroiiou 
and is unseen. The result is a lirillianily luminous 
impression on a dark Irnkgroond. The impfseilon 
ocusse Co be visablo wLuo tho glass or steel is 
not well pohsbsd, itself scatters the light, like 
the oJ. 

There ur^ two diunetricaUy oppoeed methods of 
peintiog, each being the complement of the other. 
The method need in ordinary priattog, is to iuk tbe 
projecciog surfaces only, leaving the depressed parts 
clean. The other method, used in printing from 
ertgraTsd plates, is to ink tho whole sorface. and 
tbea to tbe ink from tbe projecting (•arts, 

leaving the depmsiona only with it Either 
of these two coorses osn be adopted in taking finger 
prints, bat not the two together, for wbeo they are 
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eomlHAcd iu equal degr««e the result must be a plaio 
black blot 

The fbllovipg afplustivne will be almost eotiraly 
confined to tbe fine method, nfUDely, that of ordinary 
prindug, as the second method has so far not giTeo 
equally good recoils. 

The ink used nay be either printer's ink or water 
colour, hut tea prodoeing the beet work, rapidly and 
on a largo ualo, the motho<l uT pclster'e ink seems in 
cTcry rea]<ct pro&rahlcs However, water coloor 
autticM for sonic purposes, sail as there is eo rnoch 
convenience in :»pad, drenched vitb dye, such as is 
commonly used for haod stamps, and which is always 
rouly for nw, many may prefer it. The prxema 
with printor's ink will be described first. 

Tlio rcUof fonnee) liy tlie ridges is low. In the 
fingcTs of vcT>' yoang cliildron, and of some Indies 
wliosc li!U)«]» .aro rarely HQlimittcd to rough usage, the 
rklgec uTe ciccjitionnlly faint; their erects hardly rue 
alwve tlru (iiri'uwe, j'ut it is the <Testc only that arc to 
bo inked. Consequently tho leycr of ink oo the slab 
or jsul 0)1 which tlie finger is prvwt«<l for the purpcee 
of blsi'keuing it. ruuet be Its thicknes 

must be less tluui half tbe cleviirioii of the ridges, for 
when the finger is prtc^cd down, the crests displace 
the ink imniedintely bcloa' thorn, and drives it uji- 
wards into tlio fairows which would otherwise be 
choked with it. 

It is DO TioleQt miauaa of metaphor ki compare 
the tidgea to the mssta of mountain range*, and the 
depth of the blackeniog that they ought to receive, 
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to tbst of tfa« nowlj'-ftUdn anow Qpon tb« Donatida* 
tops ifi tLe esrlj sutunA. vbaii it powdsra tbsm from 
•bcpTO dowBvwds to t ebsrplf* defined lereL Tbe 
meet deanble blsokeoiag of tbe fingers eorrapends 
to s SQOw&U whicb coven sU the bigber psM w , but 
dMcends ao lover. 

With ft finger so iolred it is eecrcelj possible to 
fail in asking a good rntprint: tbe basTieei pnssure 
cannot spoil it> The firet dasidoratom u» then, to 
cover the by means of wbuh the finger is to be 
blsokened, with an estremely thin layer of ink. 

This cannot be accoffipUabed with printer's ink 
Moless tbe slab la very clean, tbe ink somewbaC finid, 
and tbo roller that Is uecd to spreed it, ia good 
ooaditioiL Wlien a plate of glass is need for tbe 
slab, it is cosy, by bolding the inked slab between 
theoye and tlie light, to jntlgo of the comet amount of 
inking. It should appear by no mesGS blnok, but of 
a lomewbat light brown. 

The tbickness of ink transferred by the finger to 
the paper is much lens ebao that which lay upon tho 
slab. Tbe ink sdberos tn ibo slab as well as to the 
finger; wbi;b they are aep.'tratcd, only a portion of tho 
ink is rrmoved by the fingar. Again, when tbu inked 
finger is prosned on the paper, only a portion of tbe 
ink that was on the finger is tronaferrod to tho paper. 
Owing to this double reduction, it seldom bappena 
4 oloar impression is at tbs aamc time black. 
Ao ideally perfect matonal for blackening woold lie 
loosely on the slab like dost, it woold cling very 
ligbdy to elic finger, but ndbere finnly to the paper. 


D 
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Tbe iHt Co be noticed la the elowneee 

vitb vbieb tbe pruCer'e mb hardens on the elab, and 
tbe rapidity with vbich it dries on paper. While 
eerviceable for hooia in the fHmcr caeo, ia the latter 
It wlD be dry ia a very few eecotids. The drying or 
hanleoing of this oily ink hoe nothing whatever to do 
with tbe lose of noisiare in the ordinary eenae of tbe 
word, that ie to say, of tbe lose of the contadned 
water; it is wholly due to oridiaation of tbe oil An 
ertremoly thin oxidisoi fUm eooo forms on tbe surface 
of tbo kyor oa tbe slah* and tbis shields tbe lower* 
lying portions of the layer from the air. and retards 
further oxidiaetioo. Bat paper is rery unlike a 
]>oiishcd slab ; itia a hne felt, fuU of inioute inUretlcee. 
Whim e pnnced period (.) ia placed ander ibe micro* 
Hcope it looks like a drop of tor in tlie middle of a dean 
bird’s-ocet Tbe iok is mioutely divided among tlie 
Inturatjcea of tbe paper, oad a large surface bang 
tkoroby cipceed to tbo air, it oxidises at once, while a 
print &oro the fiagor upon glass will not dry for two 
or three days. Ouv effort of oxidieation is to give a 
granuJeud sppcaraoeo to tlie nk on rollers which have 
1 >eeo uUowed to get dirty. Tliis STtmolation leaves 
<'lots OQ the slab which are fetal to good work: 
whenover tliey are seen, tbo roller must be cleoincd at 
onoc. 

l*he best ink for Hoger iirinttng is not the best for 
ordinary printing. It is iiaportast to a commercial 
printer that bis ink sboold dry rapidly on the paper, 
nod he does not want a parcieuJstly tbia layer of it; 
eonsequontly, be piefecs iok that contains varioos 
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drjug mM«riftle, sucb as litharge, wbkh tadlf part 
with tbair lo finger pruiU thU rapid dr^mg 

i" UDDe4xaaar7, and the drjing naCerialj do harm bj 
asakiog the iok Kh> aiiff. TLo moat aerrlcaabla htk 
for our purpoec la made of aajr pun ^'dr^mg*’ {or 
oiJ that OKirlisaa npidly), miKsd with lampblack and 
vary little elao, I get mine ia anall collapsible tubes, 
eerh holdiog about a qoartcr of an ounce, from Mesara. 
iiceve & Sooa, 119 Chenpaide, London, V.C. Some 
thouaanda of fisgere may be printed from tbe eoatenta 
of one of tlieae little tabes. 

Lot ua ))Ow pan on to dcacriptiooa of prioimg 
appantoa. First, of that in regular uec at my 
aniliiopotDeuic kboraiory at Soutli Kcueuigton, which 
baa acted perfectly three years ; then of a airaikt 
but small sppiiratas euiivcnicut to carry about or send 
abroad, and of temporary orrangcoiCDts iu ease any 
part of it may (hiL Then lithognpliie photing will be 
noticed. In all these caacn (omc kind of priuter'a ink 
has to be used. Next, smoke prinia will be deecribed, 
which at time* aru very scrviecnble; aflor tlib tbe 
methods of water colours and ooiliuo dyn ; then caste 
of various\inde; lost of all, cnlargemeats. 

Labi>ro<ory a/^ratue.—Mine coosiataof: 1 , slab ; 
2, rc^ct; S, bottle of beotolc (parufito, turpentine, or 
solution of washing soda): 4, a fuuiiel, with blotting* 
paper to act as a filter ; 5, photer’e tok : 6, rags and 
duster; 7, a small glae* dish ; 8, enrde to print ou. 

Tbe is a sheet of polished copper, 10} ioohes 
by 7, about inch thick, mounted on a solid 
board | inch thiek. with projecting ears for ease of 
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ti npt^ling Tbe whoJe ««gbe lb«. Escb daj it » 
ckftoed vitb tbe beosole and left bright [A slab of 
more tbu doable tbe leagtb Bcd leas than belf tbe 
widcb might, u my amistuit tbmkt, viewer better.) 

The AofTer is ac ordiAary emall'Sised priDtar'e 
roller, C ioeltae long ood 3 ut diamotcr, obUuoed from 
Mcser& Kerrild, 25 Foirmgdou Street, Loodoo. Mine 
remained in good CKKlilion fur quite a year and a bal£ 
When it u worn tbe maker eaebaogee it for a oe« 
ono nt a trifling ooat A good roller ie of ibe bigheat 
importoneo; it nfforcU tbe only moaoe of epreadbg 
ink CTcoly and thinly, uud with quUlucaa and pre* 
eiuoij, orer a large eurfAOe. Tbo iugenuity of printere 
duriog mure than four coutmeas m all civiliacd oatione, 
baa liecu direnud to inreot tba moat suitable eom- 
poeitioD &t rollcie, wilb tlic result that particuJv 
nii;eturea of glue, trcaclo, otc., are now in general use, 
tlio propoitioDs borwasD tbe ingrodisoQ diffscing 
aeconling to tbe tempetnturv atakieb the roller is 
iot«nd<^l to be lUied. l*be roller, like tbe slab, is 
olc(Li)a<a1 viih licnrole every duy {every mpid prvccas) 
and tben pnt out ot the reach of duak Its cleon 
surfaco is emootb and shining 

llio Dtnwff is kept : i a pint botblo. Somstimas 
peraifin or turpentine lus been used iusicad; wash¬ 
ing flo*ia does not szsclJ, bat it dieaolvca tbe iiih more 
slowly. 'Hiey are otherwiao oearl; eijoally uffeeUve 
in oloassiug the rollon arvd tingera. Wben dirty, the 
beo&de eao he rudely Altered aod used again. 

The /bnnef holds blotCing’pnper for filtering the 
beuols. ^Vllere macli planting is going on, end con* 
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wqaeoC vashiog of buida, ie ia worth vbilc to um a 
fICer, M it UTco a litcU oxpeose, tboogb 

be&aolo it ver^ ebe&p, and a few drop of it wiil clwtn 
a targe eurface. 

Tba Ink hw already baeo apokoo of. The more 
fluid it ia the better, ao loog aa it doea not^nn.” A 
thick ink caDooi be ao thiaiiod by addiog turpantkw. 
etc, iia to make it equal to lak tbat was origioaHy 
fluid. Tbe raneCy of oik uaed io makiog ink, asd of 
the added materiala, la eodlrea For oar pmpoee, Aay 
oil that dries and doca not aprcad, luch aa boUed or 
bamt linseed oil, mixed with lampblack, ts almoec all 
that is wanted. The burnt oil ia tbe thicker of the 
iwo, and dries the foster. Unfortunately the two 
terms, burnt and boiled linseed oil, Iuits no doiluite 
mcaniug in the trade, boiling or buiuiug not being 
the simple processes tbeee words exprea, bnt loeloiling 
an admixture of drying materuJa, which differ with 
each manofaeturcr ; moreoTer, tliere are two, if not 
thrtc, fundamcnially distinct qaalities of linaced, In 
Mpect to the oil extracted from it. llie ink uaed iu 
the laboratory and desenbed above, answers all rc> 
qulrcmento.* Many other inks bavo suited lees well; 
Icsa Qven tbso that which coo !« made, in a very 
homely way, with a little soot off a plate tliac bod been 
smoked over a candle, mixed with auch bmlod linseed 
oil aa can be boagbt at ut^pretentiona oU and colour 
shops, its only fiult being a taodency to rucj. 

and a eompantively clean dnatcr, oro 
wantod for eleaniog tb« alab and roller, without 
scntching th«m. 
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The &m»ll Olasa Diah holds tb« b&osolo, ioW 
which tlu inkecJ fingers ue dipped before wi^ung then) 
with the duster. &04p end water complete the pro- 
litninuj cleenuDg. 

Cards, ljuig flat, and being more easily muiipa- 
lated than paper, are now oaed at the laboratorj for 
racaivijig the injprssalons. Tbe 7 are of rather large 
else, 114 V 5 inohea, to enable the priote of the ten 
digits to be taken oa the aame card io two rather 
diderent «&;» (see Plate 2 . Fig. 9), and to afford space 
for writiag ootea. The cards must have a smooth 
and jet sUgbtlj absorbent sorfaca If too highl)^ 
glnnd they cease to absorb, and more ink will rensaio 
on tbfl fiogere and leee be iranafcrred them to 
the paper, A little trial suou determines the beat 
specimen from among a few likely altomativca. 
" Correspondence crirds " are soitable for taking priote 
of not more than three fingers, and are occawonally 
ompioyccl in ibe labomtory. Paper books and paiU 
were tned, but tbeir surfaces are inferior to cards in 
Habiesa, and tlicir use is now abandoned. 

'file eanis ^loald be twy white, bccaose, if a 
pIiotogTApbic rnlsrgemcnt should at any time bo 
<U)arBd, a slight tint vo the card will be an impedi- 
meat to making j pliotogmph that shall be os ebu^ 
10 its linca m no eugr&viBg, jc being recollected that 
tbe eleancat pnnte nre brown, and therefore not 
many sbadco tlarker tbas tbe tinte of ordioory carda 

The method of prioUog &t the laboratory is to 
squeese a drop or so of inkou to the aleb, and to work 
it thoroughly with tbe roller until a tbin and evoii 
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Ujdr i* 6pr«4d, just as is done bj prinun, from ooe 
of whom s begioacr might veU potchase a Usaoo. He 
tihiduiess of the layer of ink is tested from time to 
tima 1/ taking a print of a Soger, and oompariog its 
cletfoeaa and blackness with that of a suodard print, 
hung np for the purpose close at band. If too mock 
ink has baen put on tha alab, aome of it must be 
elaaned off. and tba slab colled afteah with what 
remssna on it and on the roller. But this fault should 
seldom be committed; little ink should be put on at 
first, and more added little by little, until the re<^uired 
reenlt is sttamad. 

The ngbt hand of the aabject, wbieb ^ould be 
quite paaaive, is taken by the operator, and the bolbe 
of bis four fingon laid fiat on the inked slob and 
{irffiiiril gently bot firmly on it by the flattened hand 
of the operator. Then the Inked fingers are laid flat 
opoo the opper part of the right-hand aide of the cord 
(Plate 8, Fig. 8), and prresed down gently and firmly, 
just as before, by the flattened hand of the operator. 
His completes the process for one eat of prints of (he 
four fingers of the right hand. Then (he bolb of the 
ihumb ia aliglitly rofled on the inked slab, and again 
on tha lower part of (be card, which gives a son 
extended but not quite so ahaip an impression, iilaeh 
of the four fingers of the same hand, ia succasaioa, ia 
umilarly rolled and impressed. This completoe (ho 
pntceaa for the second set of prints of thu diglie of (he 
r^ht hand. Theo tba left band is troated in (he 
—Tfift way, 

Tbo result is indicated by the diagram, which 
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»ho«» OD wbfiC part* of tb« card the impreeaiose &11 
Thue each of the fbui 6Agen la linpreeecd twice, oace 
above with a simple dab, and once below with a rolled 
impreisioo, but eaeb thumb is only impiessed once ; 
the tbumbe beiog more troublesome to print from 
t.Viaw flngeta. Beaidei, the cards would have Co be 
mcia «een larger tVian they are, if two imp rs esi o iis of 
each tbnmb had to be moloded. It takes &om two 
and • half to tbces mcoutss to obtain tbe eighteen 
impreesiou Chat are made ou each card. 

Tbs pochet apparatua ja airailar to ooe origioally 
made and wA by Kr 'William J. Herachel {see Plate 
9, Fig. 4, in which Che roller and its bearings are 
drown of the aome sine aa those I use). A smaU 
cylinder of bard wood, or of broM tube, aay 1 } inch 
long, and i or J ioeli in dia&uter, baa a firmly 
diiren into each and to aerve as an axle. A piaoe uf 
fightly^fitting iodia^bber tulwg ie drawn over tbe 
cyliudor, Tbe cyliodcr, tbne eootad with a eo/t smooth 
comprcaublo material, luroson its axle in two bncketa, 
each seemed by eerswa, as ebovo in Plata 8, Fig. 4. 
to a board {say d x x ^ iocb) that serves aa handle. 
This makes u very fair nod dorable roller; it can be 
Qsed in tbe beat and dtonp of the Oopics, and is none 
the worse for a wetting, but it is Lj no means so 
good for delicate work as a cylinder covered with 
roller eompcaition. These aro oot at all dlflionlt to 
make ; I have cast them for myself. The mould la a 
piece of braM tabs, polished Inside. A thick disc, 
with a central bole for tbe lower pdn of the cylinder, 
lits smoothly into the lover cod of tbe mould, sod a 
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risig with ft tbin W ftcroM fitn o?er tbc other cod, 
the tipper of the C 7 luder enterug a bole lo tbs 
middlo of cbo bar; tiku tbe cyluder ia dm); b«)d in 
the tight poeition. After slightly oiUog tbe ioude of 
the mould, wanoisg it, ittMrtisg tbe dUe and oylinder, 
sad fittiug on the rio^ the melted eomp^tioa is 
poored ill on aliher side of the bar. As it oo p traets 
oD cooling, PAtber more must be poured in than at 
first appears necMrary. IWlly the roller is pushed 
out of the mould by a wcM>jen nuntod, applied 
to the bottom of the disc. The coapoaidon aun be 
melted like glue, hi a Teasel surrounded by hot water, 
which sboqJd nerer be allowed to boiJ; otherwise it 
will be spoilt. Harrild’e best compoeition is more 
than twice the cost of dial ordinarily used, and is 
expenuTe far large roUen, but for thsee mininiuio ones 
tbe cost is uuimpoituit. The moutd vitb whidi ay 
first roller wee was au old pewtor squirt with 
the noulc cut off; its piston serred tbe double purpose 
of dise and ramrod. 

Tbe Shi/ ia a pixo of thick plate glass, of tbs 
aaioc length and width ae tbe haodle to tbe rtJler, so 
they peek up easily together; ite edges Are ground 
to Bare the fingers and roller alike from being cot 
(Porcelain taksa the ink better than gloaa, but is oot 
to be commonly found in tbe sbope. of a convenient 
shape and site ; a glased tile makes a ca^ntal slab.) 
A coUapeifale tube of ptintar'e ink, a few ngs, and 
a pbitJ of waahiog soda, complete the equipment 
(beoaole may apoil india*nibber]. When using tbe 
apparatus, spread a ocwipsper on the table to prevent 



nKOIA ?BRIT9 


eB*>> 


ii 


ftccidant, iiAse other pieces of newspaper reedy to 
rlesn the roller, aod to remove uty earploa of ink 
from it by the eiaple proceae of rolling it on tbo paper. 
Take csrc that the wssbiog sods is lo sueli o position 
that it uioaot be upset and raio the polish of the 
table. With these precsotioot, the apparatus losy be 
used vith cJeanlioees e?ea in a dnv\Dg*room> The 
roller ie of eoime laid on its beck vhen not in use. 

My assistant has talfon good prints of the three 
fitae fiog&rs of the right bands of more than 300 
s«boo) ebiidren, aay 1000 fingers, in a few hoon 
during the aeme day, by thla apparates. Howksley, 
957 Oxford Btrsetv W., sells a neatly fitced*up box 
with all the neceasary appantua 

AoupAer omiwp^nenu,—A small ball made by 
tying ch&ahw leather round soft rags, may be used io 
the absence of a roUer. The fingen are inked from 
the hall, over which the ink has been evenly dtstri* 
bitted, by dabtdng it many times s^nst a slab or 
plate. This method ^vee good rcanlta, but is slow; 
it woold b« intolerably tedioos to employ it on a large 
acale, oo all ten dl^ts of many pereooi. 

It 18 ofleo dsaik b]e to obtain finger prints from 
persons at a distance, who could not bo expected to 
trouble thcmscivce to acquire the art of pnnUng for 
the pntpoae of making a ungle finger pnat Oo 
(heee occasions I scud folding* cases to them, each 
anrustieg of two pieces of copper sheeting, 
fastened side by side to a slip of pasteboanl, liy bend¬ 
ing the edges of the copper over it The pasteboard 
ie half cut through at tbe back, along the space between 
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tho eoppei Abeetp, bo tb&t It cui be fbJded like e rtpl j 
poft-auti, tho ooppor ebecce being tlnti brought 
10 face, but preventiai frora toucbing by the mergio 
of OD iuterpoeed card, out of which the middle baa 
b««o cat away. The two piecoe of copper bebg 
iiilced uod folded sp, may then be eent bj peat. Os 
arri^l the ink is freeh, aod the folden cao bo oaod 
ae ordiiuiry inked slabs. (See also Smoke Pnntiog, 
page 47.) 

The fiaidity of eves a very thio layer of iok 
eeema to be retained for an iodefiniCe tine if tbe edr 
is excloded to prereot ozidiaaticiii. I made eapeh* 
menta, and found that if pieces of glass (photo- 
graphic qaarur placa) be inked, and placed face to 
{see. eepereud only by narrow paper margins, and 
theo wrapped up without other precauQOO, they will 
rem^Q good for a year and a half, 

A shgbt film of oodiaatioo on the enrfacc of the 
ink is a ment. not a barm ; it ia cleaner to work with 
and gires a blacker print, because the iok clings has 
tenacioosiy to tJ^ finger, eonsequently more of it a 
transferred to the paper. 

If a blackened plate bscomce dry, and ia re-inkod 
without first being cleaned, the new ink will rob the 
old of some of its oxygen ootl it will become dry in a 
day or ereo leea 

IMo^ropAi /.—Printe may be made on “ transfer- 
paper," and thence traoaferred Co atone. It is better 
not to imprees tbe fingsra directly apon the sCooe, as 
the print from tbe stone would be revsceed as com¬ 
pared with the original impreepion, end mistaken are 
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likelj to WM to «on»equ«Dtt. Tbe print is n* 
reT«md» ot put right, by unpreMlng tbo Sngere oq 
tnotfw*p^>«r. It might soactimet be deeinble to 
obuio npidly a bugq oiunbex of impraseioiu of tbe 
fingor priota of a eaapecteri ponos. In (bia cue 
lithograjihy would b« caaier, quicker, anJ cheaper 
thao photography. 

WaCer CuLjurs anti —The pads most com* 

0 )i»nly uaci{ with oHire stanpt arc made of TAnnualy 
prejiored gelatine, covered with fine ailk to protect 
the sor£)co, aod aatorated with an Viiline Hyc. If 
tlic Rurface be touched, tha finger ie inked, aud if the 
cucuoisUncca are all favourable, a good pnnt may be 
inadG, bet there ia much liability to blot. The pad 
romoioa reaily for nw during many daya without any 
attention, freah ink beiog adtled at Jong Intemla. 
The luU'antage cf a dye over an orUinaiy water roloar 
ia, that it percolates the without any of ita colour 
l>cii)g kept back; while a Rolution of lampblack or 
lodiau ink, eoneistlog of porticke of aoot eoapended 
in water, Icats) idl ita bWk j>nnjc]en behind when it ie 
carefully filtered : only clear water then poeaeatbroogb. 

A acrvicuabk pwl may be made oat of a few 
tl)ivlm&sace of cloth or felt with fine wlk or cambric 
atretelied ov'er it. The iok should be of a tlowly 
drying sort, made, poasibly, of ordinary iok, with tbc 
admixture of browu tugar, boney, glyautne or tbc 
like, to bring it to a proper consiateDce. 

Mr. Qilbert I'hompson’e reaulta by thia proceea 
have already been mentioned. A eimilar procesa waa 
employed for the Rengnl finger printa by Bir W, 
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HencbeL who Mnt me foUowiog «c«oiuil; 

U> «Lq priotiog of tU fiog«n tbem»clTe«> uo doabc 
pnctics siitlfae perfect. 5ut I took do paios with 
my oatiTe officitla, oome doaeo or 00 of whom Icorot 
to do it well enough for all practical purpoeea 
from Eengali written i&aUuctiona, ond ueing ootbing 
but a kind of lampblack ink made by tlie natirc 
orderly for uw with tho office eeal'* A Lntch of these 
impremions, which he wiu eo good os to lead Die, are 
all clear, and in most oisca very good iodecd. It 
would be easier to employ tliie method ia a very damp 
climate than in Engluid, where a very tkb layer of 
lampblack is apt to dry Coo <)aiek)y 011 tlio flngcra. 

Priiuiny fis Eug/^vfd /'tetev.—Profemor 
Ray Laokeiur kindly aeot me hia metho<l of >Abirig 
prints with water colours "You lake a watery 
bmahful or two of ibe paint iDd rub it over tho 
hands, rubbing one lionil aguiiiBt tho other until they 
fbel sticky, A r&in pai>4:r (tissue is beet) placed uu 
an oval cuahiou the sha|>c of the hand, sbooid be 
ready, aod the hand pressed not too (umly wu to it. 
1 eoclose a rough Kifopje, done without a uiehtou. 
You require b cushion foi' tho hollow of tho hand, 
and the paint must be robbed by the two bonJa until 
they fool Sticky, not watery.” This is the process of 
printing from ongraTings, iiie ink being removed from 
the ridges, ami lying in tba furrows. Blood can bo 
used in the eaina way. 

The following is uatracUd from an arCidc by Dr. 
Louis ItobiBsun in the Hinclcenik Coniury, Hay 13i>3, 
p. 303:— 
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”1 foud dgM pmu «f ih» iBlut’s tet oo psp«r 
weqld uMver bbcS WUk (Uiftt pbgtcfnfby}. AA«r l/TUig 
>»n9u B««hod81 f««nd tiitt tb« bat iwiSu could b« fot b; 
MToriftf tb« {mI b; bms* of ■ ooft aUDul bniah vilb a eoei* 
podliMi of UfopUtek loop* oprup, aod b)w-bUek lok, »(fdsg 
H goal])' from ba] to tM witk « unoetblydoUod mU( hoBdk•^ 
ctkf (0 roanoot ibe sspofduouo plgbeot, and (ha tpfdpug • 
aodorwely fltiibls papar< oo t ooA pad, djron w (be 

foot.* 

A coriou/s method with puper hnd ordisu^ writiDg 
ink, laUlj cooitiTed bj Dr. Forgeot, is aoalogoua to 
lithography. Ee baa doecribed io one of the many 
mtcreatlQg: pomphJcte published by the '* lAborat^re 
d’Anthropokgio Criminelle" of LyoD {SterJieii, % Uue 
Cusuur'Dtdovigiio, Faria), hia new procea of render* 
log vuiibU the prerioualy inrwblo detalU of such 
faint Roger priotn aa thieves may hiive kfi on any- 
tbiog they have handled, the object being to show 
bow evidence may aometimee Iv obtained for th«r 
identihcAtion. U ie well known that prvaauxo of the 
hand on the pMoliahed aurfooc of giaae or moul Icavee 
(I Intent image very difficult to destroy, and which 
mny be rendered visible by aailabic applieotloue, but 
few prolaJjly have euapcctcd that (Lie may be the 
caao, to a eOnaederBUe d^'grec, with ordinuy' yoper. 
Dr. Forgeut b.T ahown that if a aliglitly greasy hand, 
such for example us a band that baa ju*t bcon pssaed 
through the hair, bo pressed on elcaii paper, aod if 
coamoo iuk bo alWwarda brushed Itgblly over Che 
paper, it will retuae to lie thickly ou thv greasy paAa, 
and that the result will bo a very fair pkturo of tho 
minuta narkinp on Uio fingere. He has eveu used 
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these prodiutioos ss usgstivM, s&d priaUii good 
photpgnphs £roai tbezo. He has slso $nt tna a 
photogT^hic phot mode frooi • piMs of gl&M which 
had bsao exposed Co (be Tspoor of h^droflaoric odd, 
after hevug beeo Couched bj « greosy b»ad I h&re 
made dsbj trisle of his netbod with coosidcreble 
sneceB. It effords s waj of obtsiniDg servlceeUe 
unprsedoos in Che ftboeace of better means. Dr. ^r- 
gooC^e pamphlet dascnbes other methods of a geoarolf^ 
einutar kind, which he has foaad to be leas good than 
tbe shore. 

Smobe /'rifUin^.'^Wben other app&nuis u not 
St bond, a method of obtaining tvj ekor impreeaioni* 
IS to smoke a plate over a lighted c.'tndle. b> preoe tU 
finger on ibe b l a ck onod soifoco, and then on an adhealvc 
ooe. Tbc Collowiog dctaLte mast, Iiowovor, bo l>0Toe 
io Diod; tlio plnte must oot be emokoi too raueli, 
ior the sume reitson tint a sisb must not bo inkeil 
uw moeb; and tLo odbeeive sorfiujc must be only 
slightly JampeO, not vetted, or the inipreeeioii will 
be blurred. A crockery plate ie better than ^sas or 
metoJ, SB (he aooc docs not adhere to it so tightly, 
and it b leB liable to enek. Professor Sowdilcb 
fioda mica (whicb is sold at phoiograpbie sCoros in 
small sheets) Co bo the beat msteriiJ. Certainly the 
smoke eanvee wliolly off tLo mica on Co the parts of 
tbs finger that touch ie, sod a beanCiful Dilative is 
left behind, which c^ bo udlisod in the camera better 
then glass Ibot his been tamlJarly treatcl; bot it 
does not serve so well for a plate that is iDtesded to 
be kept reedy for use in a pcckst’booh, its softaeas 
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reoderittg it too lliUo to b« scnUbed. 1 prefer to 
keep* slip of Terjtbiii copper sheeting b mj pocket* 
book, with which, &itd with the gummsd beck of ft 
poeuge stAd>p, or even the gujumed fringe Co • sheet 
of stampe, impregBiOPe can eeeiJy be tftken. The 
this copper quickly cools, &Dd a vraz match supplies 
oooogfa BDolce. The fbltlare epoken of (p. 4S} may 
be snoked matead of beiog inked, and are b some 
coses preferable to carry b the pocket or Co send by 
poet, being eo easy to enoke afreeb. 'Luggage labels 
that are thickly gamued at the back furnish a good ad* 
heeire sorAux. The fault of gummed paper lie* in the 
dlffieolty of damping it without iu curling up. The 
gummed paper sold by etationers is osualt*' thmoor 
than luggage labels, and eltU more difiicult to keep flat. 
Paste nibbed ia a rery thb layer over a <an] makce 
a eurlaco llmt holds soot firmly, and one that will 
not stick to other surfaces if acoideotally moistened. 
<j luo, isiugloea, sisc, and inucikgc, aru all suitable. It 
was ay fortune os a boy u> rsceive rncliaeataiy 
lowtiain drawing l^m a humble and rather grotasqoe 
master, lie eonddod to me the Uiscoi'ciy, which be 
clnimod as bis own. that pencil drawings could be flxed 
by licking tbom; and ii’ 1 writo theeo words, the 
image of his broad swab*like tongue pcrfbnning the 
opriatiop. and of his proud eyes gleambg over the 
drawing he was opcmtlng on. come vividly to resea • 
bmnee. This romiuiscrnce led mo to tty whether 
liebng a piece of paper would give it a sufiicieDtly 
adhi'MVv surface. It did eo. Nny. it led me o step 
further, for 1 took two pieces of ]«{wr and lickoil holii. 
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Tb« (I17 of tbe ooe was beld tJie eftbdle u 
tD equivftknC to a plau for coU«cUog aoot, beiiig 
Bttrrd bf cbe aioiesnra at tba back from igoibog (it 
had Co be licked cwo or three tinea duriog tbe pro- 
caee). and Che iapreuioo voa made od the other bit 
of paper. An iogeoiooa perron docermined to roe- 
ceed in obCatoiog Cbe record of a huger iinprewion» 
cam hardly foil alCogetlier under any oidiniuy circom- 
atencea. 

PhyidoiogiaU «*ho arc fomiliiU' with tlic Tcvulviog 
cylindot corcred with higli!y*g’ki2e'l papas which ie 
aniokc^, and tlietk ikned fc^r the piupoac of recording tlie 
delicate movenioita uf a toiDTi', will bare notieert the 
beauty of the I)0|msej0)) aojiielimve left by a lin^*r 

that h'ld avcidcwiclly touehed it. 1*1117 

reined 1)1 tbc art uf viu'iii>i]iit)g aucli iniprva^ne to 
petaen 2 them in a duvnblo ftriu. 

A cako of bfocklcail (iduinUagu), aucli m ia aold 
for blockoiiing gr:itee, wlion i'ul>l>uil on pcpi.r leaves u 
|>owdoi7 euiluci: Ihut n'adily Ulickcua the liiigtn» Uid 
above tJic ridgin dieriiietly. A (nrt of tlie 

black loniOH off w])cu Clic niigora aru j^rewed ou sticky 
ptipur, 1rut I'liotl )t (UOieu)t to eiieure good pliiiln. 
The cakes arc coaveoient to corry and olcaoly to 
handle. Whibcuin^ and sCiU more, wiilteniog niacJ 
wich aise. may be uaed m tbo aame way, lut it gjitliers 
lo the fanwA, noC on tike ridgen. 

Ca«r» givo undoubtAaJly tbc meet exact repre- 
Motntion of the ridges, but Chey aro difficult and 
soeatiBfactory to oxitmina, poullng Cbe eyv by abow* 
iog coo cootpicooiuly ibc rariatiou of their heigbce, 

s 
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wheKM vr9 only wnot to know their counea. Again, 
la casts naatbe of a untfono colour, the finer hnaa are 
iodiatinctiy aeen except ia a particolar light. L'tstly, 
they an both combroos to preeerve and easily broken. 

A nmlinj —fii imprea^D ia the eu&pleet and heat 
of cast, and the finger need not be bomt in 
malting it. The plan ia to make a conaiderable pool 
of flaming aeaJing-wax, stirriog it well with the still 
noinslted piece of the aUok, while it is burning. Then 
blow out the fiame and wait a little, antil the npp«r 
layer baa celled. 8eallog*waz that baa been well 
ahazne takes a long dmo lo harden thoroughly after 
it has parted with neaHy rdl its beat By eeluctiog 
ilic proper moment after blowing out the dame, ihv 
wax will be cool enough for the tinger to prase it w ith¬ 
out diKomfort, no<l it will aull bo suflidvotly soft to 
take a aliarp impresaioo. ^ntist’a wax, which ia far 
lose brittle, ia cosily workod, and takes impreaeiona 
ibnt are nontly as ehaip im tlioee of scaliog-wax ; it 
has to be well hcntial nnd koeadod, thon plutigod for 
a moracut in cold water to chill t)i« sujfim, au«1 Im- 
niodiaiely iupreeacil. (lUtta-pcrchii oan also be used. 
The moat delicate of oU iin]>rcariooe is that left upon «% 
thick clot of VAnikli, which Las bevn czpoeod to the 
air long enough for a thin film to havo fumed over 
it, T)io iin|ir«Bvoo la transient, but lingers aufiicicntly 
to be easily |i)iotogmphed. It bappeuod, oddly 
enough, that a few da)? after I hod noticed this 
effect, and bad boen experimeotiog opon it, I heard 
an interesting memoir *' On the BJinute Strociure 
of Striped hiusele, with sperial alluioo to a new 
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mecliod of inTatigation oienob of ' InjpresMcaia’ 
6tjinpc<l in Collodion/' enbmitteii to tho Society 
by Dr. John B«rr 7 H^ycreft. ia v.*bich an azuJogotu 
mctbod was vae4 to obtaio impressions of delicots 
micrcecopio stnctures. 

Pho{o^r<iphs an valuabJa in tbemaslTes, aod tbe 
oegativaa serve for eubasQurat enlaT^ementt. They 
are anquestionably acoorate, aod tbe labour of makiog 
them being mechaoleal, may be delegated. If tho 
print be in printer's ink on wbit« paper, tho proocas ie 
airKgktforward, firat of obtAiuiog a oegstivo ooil 
aftorwarOa photo'prints from it. U'be ioportanew of 
the paper or cord used to reesivo tiie finger print 
being qoite white, has olreoily been ^xnnted out. An 
imprint on white crockrry-wnro ia bevatifully clear. 
Some of the photogropha nuy bo .'ulTantogoouely 
printed by the ferro*|iruauato proeesa. The paper 
used for it <looa nut enrl when dry, ita tcitare is goCKi 
for writiug on, and the Uno euJoux of tho print makes 
handwriting eisiirly legible, whether it l>e in Ink or 
b pencil. 

Prints oa ghsft have great nuritt for use as lantern 
slides, but it moat be rccoQeciecI that they may toko 
some days to dry. and tbst when dry the ink <ain bo 
only too cosily detached from them by w:»tur, wlikh 
iaairiu.itea itself between the diy ink and tbv glass. 
Of courae they could bo varniahed. if tbo trouble and 
cost were oo objection, and so preaervej. The neg> 
tive print IcAi on an mked slab, oflor the finger has 
touebed it, is Munsiuses very elear, that on amoked 
glass belter, and on smoked mica the clearest of all. 
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Tliese bftve merely lo be placed b tbs eolargiog 
camera, wbere tka negative image throvn on nigeou)* 
bromide papav will yield u poaidTe print. (See \\ 90.) 

I hare made, by hand, many enlargemcaU with 
a priam (camera lodda). but it ia diHieolt to enlarge 
Qiore than five tiinas by meana of it. So moch shade 
ia caat by the bead Chat the priam can hardly be need 
at a Ima diatanoe tbao 3 inchea from ibe print, or one 
quarter the disbaooe (12 incbas) at which a book ia 
uanally read, while the paper on which the drawing la 
mode oaonot well he more tbnn inches below the 
priam; ao it makea an enlargement of or five¬ 
fold. Tbia ia a very convenient method of aoslyring 
a puttcro, aince the linea follow only the esea of tbc 
ridges, ae in Plate 9. Fig. 5, The prism and attucbed 
apparatus may be kept permanently mounted, ready 
for U8G at any time, nitboot thr trooLU of any 
adjurtmont. 

An enlarging panUigrap]) has also boon of freqaeot 
uso to IDO, lu which the eioas-wires of a low* power 
niooecope took the jthtce of the pointer. It baa 
many merits, bu* its action wee not equally free in all 
directions: the onhi.ged traces were cooaequently 
jagged, and requircnl eubeequont enootlilng. 

All hond-mado oolaigvmonte ore te*lioue to pw- 
dace, as the total length of lineatiooa to be foUowad 


ia coRSidcmble. In a single fingi'r print maulo by 
dabbing down iLg finger, their actual length amounts 
to about 13 iocliss; thervfoie in a five-fold eulargcmaot 
of the entire print the pencil baa to be ctmfully directed 
over five times that dialnuro, or more Clnui 7 feet. 
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ccpUs of trocioga m^dd w O^ap^rtot 
poper^ either by the Camm or by tba Ptuita^ 

graph, riTa wily prints by iLt fcxto^pniwato photo- 
gfr^pbic proceed mentioned sbeve^ ut tha aaroo wdy 
Cliat phoe ara copied by eogiueere. 



CHAPTER IV 

TRK niOCIij AKP THBIR CntSii 

Tub juklnAr surfiwa uf ilj« liAJide sod the soles of Clie 
fccc, Ixitli in IDO) 6D<) mookoys, nre covered »icb 
minoU ridges tliat besi a supvrficuil rcsemlilsncs to 
tLosis omlo OD saod Uy «iu<l or flowing water. Tdoy 
ftoin aystc^ft wliicli roo in bold sweep, though the 
courses of the iiidirhluAl riitgra on less ivguUr. &srh 
ridge U, Fig. d) is cliaraetcnacd by numerous 

luiooti' pcculiahtics, colled Minuiue to this book, here 
diviiltug iuto two, nod tbero ouiting with anotiior 
(a, h), 01' it mny divide adc) Almost immedlotely 
reunite, cncloaing it siuaII cirrolax or ollipticol ajkicc 
( c); at uthei' tiuics its begiuning or cod is roarhe<Uy 
iudcpco'lcnt (<l, (); htttly, tlic rulgc may be so short 
as 10 fom It soioll ishml (/). 

WhcaoTor on iotersjmce is left hctweeii tlie bouud- 
Aries of different systenut of ridges, it is filled by a 
snsU syeum of Its owb, wbioh will hove some dioruc- 
torisDc sbap<>, and bo ceJlcd a /I'ltlrfu in tbis booh. 

There ore three pnrtIculArly well •marked systems 
of ridges ju the paJm of the bond marked in Plate S, 
Pig 6, ), as Hi. AR. and BC. Tbe system Th is 
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tbat which rvoa orer the ball of th« chomb and 
adjacent pona of tho palm. It is bounded by the 
line u wLicIi eiarta fiom tho midille of the pAlm close 
to the wrist, and sweeps thence round the brJI of tbo 
tliumb to the edge of the pnlin on the side of 
the thomb. which it reaches about half an inch, more 
ot leas, below the httee of tho fbrc'fiiigct. llie system 
AB ia bounddil towards tlio thumb Iry the nborc kne 
a, and towards the llttlo fiogpr by the kiic h; the 
latter etorLs from about tbo ioi<ldlu of tbo little- 
huger side of tliG palfo, mid emerges on tJie o|)p<v 
Mte side just lielow tlio foi'e-Hiigor. C'onseijuofitly, 
every ridge that wholly crosacs tko jialm in found in AJX 
T^ie sj'atcnt B(' k* IkjuwIimI t]iunihwaid» by t]ic line 6, 
notil that line oirivcs at a ]«^iot inimodink'ly l•c^•w' 
the axis of tbo fyte-Hngci'; tkorc t)i** liouniliry of BC' 
learrs t)ic line and akiit^ tlic laiw of the fm'- 
finger until it readies the intorral whirli aeji irato the 
fore nnd mkidic finger-. TIh' ui»]ht liouailary of lid 
is tho lino c, which leaven the licUe-finger aide of tlic 
)vtlm at a small diataoco b«low the l>aAo of tbo little 
huger, and tcminatcK l>ctw«t'n tho fore and miihllc 
fingers. Otiifr systonua ai« fimnd l«tweon c and the 
middle, ring, and little fingsm; they ^irc acmiewhnt 
more variable than tliusc juxt duscriltcd, an will bo 
aecu by comparing the fiv^ difTcront pajm^ nhowu lo 
Tig. 6. 

An intomcing examine of tlic ii)tcri)o]atioa of a 
small and independent system ocrurs freqneotly in 
the middle of one or other of tho Kysteuw Ab or BC, 
at the place w'bere tbo space covered by the eystvms 
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of ba^iits to Ijrotdea out veiy rapidlj. T 1 i«m 
ar« two tfftye in wliioh tiu Qwoawirj iidg«« 

makM itB ftpp««i«nc«, tbo oqo u bj « Mri«e of sae* 
msIto «mbr»aebiii«iit 8 {I^g. 6 , i)» tile other u bj the 
insertion of so indepeodent eTetem, as shown in 4, i. 
Another exainpJe of an interpoJatai system^ but of 
r&nr oecumnce, is fbiind in the sfatem Tb» on the 
beD of the thumbs ss seen in i 

Far more definite in position, and oomplez in 
lination, are the small independent systems whieb 
appear on the bolbs of the timmb aud fingers. 
They are more instruotivs to study, more easy 
to claai^, and wifi alone be discussed in this 
bool& 

la the disgrtm of the band, Fig. 1, the three 
chief cbeiromaacic creases are indicated by dots, but 
ore sot numbered. They are made ( 1 ) by the fiesore 
of the thumb, (3) of the four fingers umuJtaneoQsly, 
and ($) of the middle, ring, and little fingers eimal* 
taneoQidy, while the ibre*iu)ger remains extended. 
There is no exact aeoordance between the courses of 
the creasee and tbose of the adjacent ridges, less sCfll 
do the former agree with tbe boundaries of the 
syslaoia Tbe accordance is closest between tbe 
creoaa (I) and the ridges in Tb; nerertheless that 
creoas doos not ogrss with the line o, but usoalJy 
lias considerably within it. The crease ( 3 ) cote tbs 
ridges on cither aide, at so angle of shoot SO degrem. 
Tbe crease (S) is usually parallel to tbe tidgea between 
which it runs, but is often for from secordant with 
the line e. The creases at the various joints of tbe 
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tbamb and fiogen cut the ndg«e at naall aQgiea, 047, 
Tcij roughlj, of 15 degrees. 

Tbe suppoatioD is thoreforo untenable that tbe 
counee of tbe ridgea are whoUj detenunod bj tbe 
dexuie& It appears, however, Uiai the counee of 
the tidgea and those of the lioea of floxota maj be 
in part, hut in part odI/, due to tbe aetion of tbe 
aame caosee. 

Tbe fact of tbe rreaaea of tbe band being elroogly 
marked in tbe new]y>bom child, haa been considered 
by eome Co teaCify to tbe arebaie and Cbereibre 
importsoC character of tbeir origin. The crumpled 
ooadicion of tbe hand of tbe infant, daring some 
months before iCs birth, aeema Co me, boverer, quite 
sufficient U> accooct for Che creases. 

I poaseas a few specimeos of hand printa of 
persons Caken when children, and agsio, after an 
interval of several yean; they show a general accord* 
ance In respect to the creases, but not sofficUQtly 
close for identification. 

The ridges on tbs fset and Coes are less comples 
than Chose on tbe hands and digits, and are leas 
serviceable fv present purpoaea, though equally 
incereating to physiologists. Having given but Utcle 
attention to them myself, they will not be again 
referred to. 


E '^^e ridges are studded whb minute pores which 
:be open months of the ducts of the lomewbaC 
ly-seated glands, whose office k to secreCe 
sboo. Plate IQ, n, is a good erample of 
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(b«m. Tirt dUttDce betwMn ftdjftuot poM on 
tii« BUDS ndgo ift, rongUf epeskb^ obout bnlf thnc 
which Mp«re(«s (he ridgec. The of t pwcem 
ere neb m an artut woold drew, if dote hed been 
made o& e ebeet of paper in pMidoita oHreepooding 
to the MTeral poree, eod be eodearoured Co ooqbbcs 
them bj erenJj fiowiog curm; it would be difficult 
to diwv • patlera under these cood^tiooe, and within 
definite boundaiiee, that canoot be matched in a 
living hand. 

The embrTological development of the ridgee bee 
been euidied bj ould/, hot more sepeciallf hy Dr. A. 
KoUmau,' whoee careful ioveatigatioas and biblio 
graphf ebould be conauW bj phjaiologiete iotere«ted 
in the eubjeet. He conc«Tee the ndgea to be ftvmed 
throQgb lateral preeeurea between neeeent etnetune. 

The ridgee are said to be fint discersible in tbo 
foQTtb mooth of fetei life, and fully formed by tbe 
uxib. la baUse ead children tbe delicacy of tbe 
ridgse ie proportionate to tbe amalliieee of tbeir 
etatnre. They grow sinaitaiieoaely with tie general 
grovib of the body, and eonCinue to be abarply defined 
until old age bee eet in, when an ineipieot diainte* 
grnlion of tbe tertuie of tbe eldn epoils, and may 
largely obbteraU them, ae in the finger priota on the 
title-page. Tbey develop moot in hands that do a 
moderate amoant of work, and they are etropgiy 
developed in the foot, which haa the haid work cf 

• Zfw f—te StJU ^ amcUiota Stwm v«r 4f A^*k 
Dt AMbw Vftlimenp LeopoU Voa, Lwytlft ISU. U« Im sIn 
yebUiM s son wwei wiranlr 
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sapportdsg th« w«gbt of th« bod;. Tbe; ar«, u 
olnsd; meatioped, but fustl; derolopcd in Ui« handa 
of lsdi«s, rendered deliato b; the eontinoel qm of 
floret end lack of manUiU labour, end u idiota of the 
loveet type who ere Incepeble of labouring et all 
When the ■!<'" becomas thin, the lidgee aimultanecQely 
eubeide io hesgbt. The; ere obliterated b; tho osllo* 
sitiea formed on the banda of labouren and artisena 
is man; trades, by the cooaCant pieesun of 
peculiar tools. The ridges on the Mde of tbs left 
foro*dnget of teilore and Mamatreseea are often tem* 
porarily deetroyod by the needle; an instance of this 
is giren in Plate 4, 7, b. Injuries, when they are 

auffi^ently severe (n leave permanent scare, destroy 
tbe ridges to that extent. If a piece of fleah is sliced 
off, or if an ulcer baa eaten so deeply as to obliterate 
the perapintory glands, a white cicatrix, without potaa 
or ndgea, is the result (Fig. 7, a). Lesser injuries 
are not permanent, hfy aasurtant happened to bum 
bis finger rather sbaiply; the daily prints he took of 
it, iUnstrated tbe progress of in on mterestiog 

manner; finally tbe ridges were wholly restored. A 
deop clean ^t leaves a permanent thin mark 
ecroen the ridges (Fig. 7, c), sometimes without any 
aeeompanying puckering i hot there is often a die* 
plsoemeot of the ridges on both sides of it. exactly 
like a " fault'' in stratified rocks. A cot, or other 
injury that is not a clean mciaion, leaves a scar with 
puckerings on aD rides, as in Fig. 7, a, making tbe 
ridges at that part undecipherable, even if it does not 
wholly obliterate them. 
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The Uun ud ben mveeti^tacmi on the erohi* 
CioD of the ridgee beve been made bj R ElaatecL' 
He ehewB that tbe aarheet appearance io tbe Uam- 
malia of encturee aoalogona to ridges is one in which 
small eminences occur on Che ball of tbe foot, thioogb 
erbich the sweat glands issue in no particolsr order. 
The arTangemeoc of tbe papillie into rows, and tbe 
seoomp&Qjing orderly smogemenc of tbe sweat 
glands, is a subsequent stage in erolution. The pr^ 
hensile tail of tbe Howling hlonbey serves as a fifth 
band, and the naked eoncaTe part of tbe tail, with 
which it grasps and bolds on to boughs, is furiusbed 
with ridges arranged tnuTenely in bssutiful order. 
Tbs numerous drawings of the hands of monkeys by 
AHix’ may be rererrad to with advanti^. 

The uses of tbe ridges are pnmarily. as! suppose, 
to raise tbe months of tbe docU, so that the escre* 
tioBS which they pout ont may (be more eaaily be got 
rid of; and secondarily, in some obscure way, to 
uarist the sense of touch. They are said to be 


moulded upon (he subcu(anoous papiUe iu snch a 
that tbs nitifflate organs of toueb, namely, 
the PsciniaD bodies, e(c.—into the Tarietj of which 
it ia ujinscesmiy hers to en(«r—are more clossly con¬ 
gregated under the beses of tbe ridgas than under 


the furrows, and it is easy, on those grounds, to 


make reaeonahle gaeaaaa bow the ridges maj assist 


the sense of Couch. Tbsy must concentrate press* 


' ** KurpMosi* Ser Twibtllsn der aM^naCM,* d?. p. 
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uree, tbtt would otherwise be epreed over tlie eur&oe 
geQerell 7 , npon Che wbicb ue moet riebly 

Boppjied with the Cemioallooe of oervee. By thdr 
meuu it would becone poMible Co oeatreliee the 
otherwise dulling effect of e thick protective epidet* 
>nui Their existence m tnnsveree ridgee on the 
moer eur&ce of the prehensile taile of monkeys 
sdjDlts of ossy justihestion from this pcut of view. 
The ndgee so disposed cannot prevent the from 
carling. ssd they must adil materially to its sensi* 
tlveneea They aeeni to prodnee the latter eSect on 
the hands of man. fur, as tbo epldomus thjckooe uoder 
oee wichio modonito limits, so the prominence of the 
ndgee increaaea 

SnppoaiDg the oltlmate organs of the of 

Conch Co be really coogregaced more thickly under 
the ridges Chan under the furrows—on which there 
has been eome question—the power of tactile dis- 
crimmatioD would depend very mneh on the cloeenees 
of the ridges. The welbknowo erperiment with the 
two points of a pair of compasses, is exactly suited to 
Mt the truth of this it connate in determining (ha 
emallest Sistsacc apart, of Che two points, at which 
their nmoltaneone pressure conveys the sensation of 
a double paek. Those persons in whom tka ridge- 
interval was short might be expected to pereeivs the 
doobla eensstion, while others whose ridge-interval 
was wide would only perceive a single one, the dis¬ 
tance apart of the compass points, and the parte 
coached by tbeut. being the same in both eases. I 
was very glad to avail myself of tbo kind offer of Mr. 
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E, 6- Titchencf to mAke fta adequAto boujm of «zp«n* 
iD60t8 At ProfMBor Wundt^s psjcbo'phyuCAl labor* 
aCor 7 at Loipsg, Co d«dd« this ipeKtioiL He bad 
the advaoCage there of belog able to openCe oo 
feIIov*etQdenCa vbo were tbenaelTee akilled in each 
lioea of mTestigatioo, ao while hie owo experieoce 
waa a oonaiderable aaieguaH agunat errora of method, 
that aafet 7 wae reioforced by the fact that hie erpen* 
menu were coodacted under the watchful eyee of 
eomptUJiC and mtical frieoda The resale of the 
enqDiry was deeiuve. It was proved to demoostra* 
cioQ that Che fineness oc coaiscoeas of the ridges io 
diff erent poisons had no effect whatever on the 
delicacy of their taebJe dismoiiaatioi), Horeoret, 
it made no difference ia the reeolta, whether one or 
both pointa of the compeaa rested on the ridgea or 
in the fotrowa. 

The width of Che ridgs-interval is certainly oo 
teat of the relattve power of diecrimiaatioD of the 
diffenrut porta of tbs aame head, becaeee, while the 
ridge-interval ia nearly uniform over Che whole of the 
palmar eorface, the least diatasce between the com¬ 
pass poiou that gives Che sensatioa of doublonese is 
more four tines greater whea they ore applied 
to some ports of the palm than whea they are applied 
to tbs bolbs of the fingera 

Tbs ridges may aubeerve anotber purpose in the 
act of couch, namely, that of eoabhng the obaractar 
of sujfeetn to be perceived by the act of mbbiog 
them with the fiogsre. Ve all of os perform fhis, 
as it were, intuitively. It ia interesting to ask a 



TRB IIIZ"3B8 AJIT TBSUl V9ia 

p«recui wbo is igoonaC of tbo reil uilMitios, t« ehnt 
bis ojM aod Co ascertaio as woU m be C4A bj ibe 
sanse of Coocb olooe, tho maUrial of vbicb toy oljecC 
ia made ckat la aftarwards put ioCo bia baada. Ge 
will bo obeerved to expbuc il very carefully by rub¬ 
bing iCa Bur&ce in aasy din>eCio&e» aud vith many 
degme of presaue. Tb« ndgea engage (bemaelvea 
vilh tbe rouglmeaa of the eujface. and greatly help in 
caHiog forth the required aeoaaUon, vhioh ia Chat of 
a thrill; nauaUy faint, bat always to be perceived 
when the aensatioo is snalyaed, and which becomes 
very distinct vbea the iodeotations are et ea^ual 
distaocce apart, as In a die or in velvet A thrill is 
annlogou lo a musical note, and the cbarsM*terisuca to 
the aenae of touch, of different aurfacea when they are 
rubbed by the fingera, may b« compared to dlfierant 
qaahtiee of sound or nwse, Ibere are, however, no 
poro ovcr-tooce io the case of tooeb, as then are in 
nearly oil sounds. 



CHAPTER V 

P«TTBfU«S: TSBIR OVTLtKSS AUD 

Tbb patterns on tbe thomb ftnd fingen were fim die* 
cowed ftt lesgtih bj Piukenje is 1 S 28 » ia o UoiTenit; 
Tbwie or C^menKotte. I beve tmoekted tlo port 
tbae chiadf coocarae na, and appended it to tbia 
ebapter togatbar with hie correapondisg ilioetrationa 
Subaei^uaot vriUra bare adopted bia ataodard Cypea, 
diouniaiuQg or adding to tbeir oumb«r aa the caw 
1007 be, and gaided ea ba had been, by the eoperfieial 
appearance of tbe tiaeatjona. 

Id my earlier triala aone three yeare ago, an 
attempt at olasaificatioa waa qtadc apoo that eaaie 
principle, when the experience gained waa inattuet* 
ire. U bad aeemed beat to limit then to the printt 
of a ringle digit, aod the tbomb voa aelected. I 
collected enoogh epecinese to fill foarteen abeco, 
pftntAin^ng {n the aggregate 504 prlata of right 
tbujoba, amoged in six linee and ais eolumna 
{6 K d X 14 • 504), and another tet of fourteen abeeta 
eontainiog the correaponding left tbuinba. Then, for 
the greater conveoience of atody tbeae sbeeU were 
photographed, and enlargementa upon paper to aboat 
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Cwo Acd & hklf tuw aaCval sue sude from the 
ae^tiTw. Tbe eoUi'gnDeoCe of tJie tbumk 
priota were rerened. ia order w make them com¬ 
parable on equal terma with thcae of the left. The 
sheets were then cut up into reotan^lea about the 
aiae of amall p)a7iBg>c4rds, each of which contained a 
single prints and tbe registor number in mj cata* 
logua was aotered on its back, together with tbe 
letters L. for left, or &.S. for rcremd right, as the 
case might ba. 

Oq trying to eort them «<vftrT<it.g to Potkenje’e 
Btaodards, I faded coDpletaly, and many analogoue 
plane ware attempted without suceem. Next I 
endearonrsd to eort the psttenu into groopa ao 
t hff the cantral pattern of each group ^lould difer 
by a unit of “equally dlKemible diflerenea" from 
the central pattenu of the adjacent groupe, proposing 
to adopt thcae central patterns as atasdaida of refer* 
eoce. After tedious re^aortings, some ^ty ataodarda 
were pcoridonally eeleetad, and the whole laid by 
for a few days. On returning to the work with a 
fresh mind, it was painful to And bow giaatly my 
judgment^ had changed in the interim, and bow 
fealty a claaificatton that aosmed tolerably good s 
week before, looked then. Moreover, I aaifered tbe 
ebeme and bmailiation of dlscoTering that tbe 
identity of certain dupUcatsa had been oveHookod, 
aod that one print bad been mistaken for another. 
Repeated triids of the same kind made it certain that 
finality Would never be reached by tbe path hitherto 
pnisued. 
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Os ooaadeiisg cauM of tli«M doobU and 
blimd«», differeoC iofoosoM were feimd t4 prodace 
tfceta. enj ooe of whkb waa euSoeot by itealf to 
giTe lu* to aeriosa usoerUinty. A complex petten 
le capable of auggoatisg Tahooa readisga, aa tbe 
figccing on a wall*paper may auggeac a Tariety of 
forma and faeee to tbom vko bare eucb fa&ciee. Tbe 
Dombar of illuaire taodeiifiga of prints taken from tbe 
finger^ is gyeatly increased by eocb iridce as tbe 
relatiTa breadths of tbcir mpeetive linaarioos and tbe 
difereocsB in tlieir deptbs of tint. Tbo ridges them* 
selT«aare soft in sobeunce^ and of various liM^ts» so 
that a amiU differsnee in the preesnre applied, or in 
the quantity of ink used, may conriderably affect tbe 
width of tbe bnaa and tbe darkoeae of portions of tbs 
print. Cerriun ridges may thereby mtch the atten* 
tioo at one time, though not at othere, and ^ve a 
Uaa Co aome falM conception of the patten. Again, 
it seldom happens that difmot inpreasioas of tbe 
same digit are printed from exactly tbe same part 
of it, cooeeqnently tbe portion of the pattern that 
suppbes the dombant chancterwUl often be quits 
different in tbe two prutn Heoc« the eye is apt to 
be decrived when it is gnided merejy by tbe general 
appearance. A third cause of error is sbll more 
seriMie; It is that patterns, eepeclally those of a sfuml 
form, may be apparently amilw, yet fimdameatally 
unlike, tbe usMded eye being fluently unable to 
analyse tbea and to discern real difereneca. Beeidee 
all this, tbe judgment is distracted by tbs mere eiss 
of the pattern, wbkb cntcbee the attention ss once, 
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aad bj oUi«r Mcc«diir 7 mttMrs such w tbe namber 
of turns in the wborled pettene, and the relatire 
diraenuooa of theii different p«rQ. Tbe fine need 
Co be MCufied, before iC could become posuble to 
base the clsMificaCioD opoo e more sore foundetion 
then that of genera} appearazKe, was to eetabliab • 
veil •defined point or points of refeteoce is tbe 
psctoms. This was done by ntiliung the ceotireo of 
tbe one or two triasguJar plote (sso Plato 4, Fig 8, 
1 *. *) which ere fbusd in the greet majority of 
paUeras, eod whose existence wee pointed oat by 
Porkenje, but not tbsir more remote ceoee, which le 
ee follows : 

Tbe ridges, as wee shown in the diagram (Plate 8) 
of the pelio of tba band, run etbnert the fingers jo 
radely parallel linen op to tbe last jcunC, and if it were 
not for tbe fioger^naiJ. would appareotly continue 
parallel up to tbe extreme fiDgcr*tip. But the pressoce 
of the dislorba Cbeir perslleliem asd aqueexes 
them downwards on both udse of the finger. (See 
Fig. 8, a) Oonseqoently. the ndgee that ran dose 
to the tip are greatly arched, those that soccaesiTely 
fbllow^are gradually less arched until, in sobs cases, all 
signs of the arch disappear at about Che lerel of the 
first joist (Fig. 8, i). Uauelly. bowerer, this gradual 
Cransicion from as arch to a aOaigbt line fails to be 
carried out, causing a break in the orderly sequence, 
and a consequent interspace (Fig. 8, s). The topmost 
boundary of the interepece is formed by the lower- 
moat arch, and its lowermort boundary by tbe tof^ 
most etrugbt ridge. But an equally large oumber of 
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daeu Aiiftt tiritbm tlis mtanpaea^ u an to bo found 
in adjacoQt areao of nso, vbooe moutba to^niro 
to be aopported and eoniioctod. Tbia is effeetod by 
tbe interpolncioQ of an iodepe&dont syston of hdgaa 
tfiafigcd in loops (Fi^ 8, 3 ; also Plate 5, Fig. 9, 
a, /), or in seioUs (Fig. 6. 4; also Fig. 9, ff, &)> 
and this interpolated system forms the "patten." 
17ov the e&istence of an interspaoe implies the diver* 
gesee of tvo preriouely adjacent lidges (Fig. B, aX 
in order to embreee it Jost io front of the plsca 
vhere the dirergesca bagina, and before the sweep of 
the patten is raacbed, tbere are oaaalJy one or more 
▼ary abort crasa*ndgs«. Tbeir effect is to complete 
the enelosQre of tbe minota tnangalair plot in quee* 
lion. 'Where tbere is a plM on both sides of the 
Anger, tbe Line tbst ooonecta them (Fig. 8, <) serves 
as a bess line whereby tbe patten suty be oriented, 
and the position of any point roughly charted. 
'Where tbere is a plot on only one side of the Aoger 
(Fig. 8, sX tbe pattern baa alaoct neeeasahly an aaia, 
whtob servee for orientation, and tbe patt(?rn can stiU 
be obartod, though on a different piinoiple, by 
dropping a perpendjcnlar from tbe plot on to the 
axis, is. tbe way there shown. 

These plots form eorner*atoDes to my system of 
outlining and snbaaqoent clsaification; it is tbare- 
fore extremely important that a suffident area of the 
fing er diould be printad to include them. Tbia sen 
alwayi be done by slightly roiUnff the Anger (p. 39), 
the reault being, in tbe langnage <ff map*nialrere, a 
eylindhcal projection of the finger (ee« Plate 5, Pig. 
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9 , a-h). Ltr^ m theso impNswiu look, duj an of 
tbo naCual aba, taksn from ordinary tkuDba, 

71k« ouSfine«.—The best step le to giro a clear 
acd defifiite ahape to the paturo b/ draviog Ua oat- 
Mao (I^ 9). Take a fiao pen, peneiJ, or punt bnuh, 
and follow in auceeasion each of the two diverging 
ridgee that etarC from either plot. The couiM of aach 
ridge must be followed with acropuJous cooecientioue* 
Dtia. marldog it with a clean line as far aa it can be 
traced. If the ridge bifitrcaCea, alwaja follow the 
branch that tR&da towards the middle of the pattern. 
If it etopa ahort, let the oatline stop ehort abo, and 
re«ODUDe&ce on a fresh ridge, ohooung that which to 
the beet of the jodgment prolonga the conne of the 
one chat slopped. These outlines bare an erUst* 
ordinary effect in rnakiog finger markings intelligible 
to an untrained eye. What seemed before to be a 
rague and bewildering mate of lineatione ower which 
the glance wandered distractedly, seeking io vrin 
for a point on which to fix itself, now suddenly 
assQines the shape of a sharply'defined figure. 
Whatever difficulties may arise in classifying these 
figut^, they are as nothing compared to those esperi* 
eoced in attempting to classify uooucUned patterns, 
the ondinen giving a precision to their general features 
which was wanting before. 

Aftera pattern has been treated in this way. there 
is no further occasion to pore minutely into the finger 
print, in order Co claasify it correetly, for tbs bold 
firm curves of the outline ate even more distinct than 
the largest eajutal letters in the titlc'page of a book. 
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A £ui ide* of the wtj ia which the patterns ar« 
distribuMd, is given bj Plate 6. Eight petaons 
ven taken In the order in which they happened to 
pneent thaoeelvea^ end Plato 6 ehove the r«alb For 
giMter claameeB, eolonr has been employed M 
dlstingtiieb between the iddgee that are supplied 
& 01 D the inner and outer aidee of the hand respect* 
tively. The wonls right and left must be avoided in 
epaaking of pattema, for the two bands are ejm* 
metrically diapoeed, only in a rereraed sense. The 
right hand doea not look libs s left band, but like the 
reflection of a left band in a lookiog-glasa, and taoo 
4 'ersa. The phi&aea we shall employ will be (he Jnner 
and the Outer; or Lbumb^ide and little*finget side 
(terms which ware unfdrtonately >rii«p1»^ In my 
OMmoir in the TVona. 1891). 

There need be no difficulty in remembering the 
meaniog of these tonne, if we hear in miod that the 
great toes ore undoubtedly innermost; that if Wo 
walked on all fdon aa children do, and aa our remote 
ancestors probably did, the thumbs also would be 
innermost, a» is the case wban the two bands are im¬ 
pressed aide by nde on paper. Inner and outer are 
better thaw thumb-aide and little-finger side, because 
the latter cannot be applied to the thnuba and little 
fingers themselTee. The anatomical words ndial sod 
referring to tho two bones of the fore-arm. are 
not in popular use, and they might be almilarly in¬ 
appropriate. for it would sound oddly to epeak of 
the rsdisl aids of the radius. 

The two plots jost described will thera&ro be 
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besc^forUi dauguted m th« Inoar and cb« OuC«t 
plota req»«ctiTel 7 » and aTmbcllMd bf the UtMra 
landO. 

Th« a/steiD of ndg«e in Fig. 20 that contos ftom 
the inner aide “ 1 ” are eoloitfod blue; tboee from Che 
ooCer "0” axe eoloved red. The emp^oTmeaC of 
colovr iaaCead of Tariooa )7 stippled soxfaoee is of 
coMpioQous advantage to the great majori^ of 
persons^ thoogb unhappiJ^ nearlj usaleea Co aboot 
ooe nan in every tweaty*dve, ivbo ii conaiicutiooally 
eolour-bliikd. 

It may be conveoient when marking finger priota 
with lettere for rolereitce, to me thoae that look 
alike, both in a direct and in a rereraed aspect, 
ae tbay may Ri^uire to be read either way. The 
prist ie a rereraed {Mture of the pattern upon the 
digit that made it The pattern on one head is, ae 
already a revaraed picture of a ■■mlUr pattern 
as it showe on the other. In the vmrioue procemoo 
by which pnote are multiplied, the patterns may be 
Kvereed end re-reveiaed. Thus, if a finger is un- 
pressed on a lithographic atone, the imprassioae 
from titat ebraa are rerenals of the impreasioo made 
by the eame finger opon peper. If made on transfer 
paper and thence trsosfarred to stone, there ie a re* 
rereraal There are even more raried pMgVIit.iao 
when pbotognphy ie employed. It ie worth re* 
ooUeotiag Chat there are twelve cepital lettera in the 
KaglUh elpbabeC which, if in block type, 

are unaffected by being reversed. They ate 
A.flJU10.T,T7,7,WXTX Some symbole do the aamc, 
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■ooh M, • ^ . Th«ae and tka lettan H.OXX 

bftTd tke fiitthar pecQliuit 7 of appaaruig mi«lt«red 
vkea upaide doviL 

£«fwe>.—As a nilo, oolj • asulJ ma|;iuf^iAg 
p«ver is needad fos drsvisg oatlioM, aufficient U) 
allov tha « 7 a to b« brwiglit withio u iaebsa of tka 
paper, fin it u oolp at tkat akort diataiice that tka 
mmtdvf of a fcH-abed fin^ poot b*gin to be clearly 
diaceraed. Persose vitk ooriDal eight, dnnog their 
childhood aod boy* or girlhood, era able to road aa 
cloeely aa this without »»airig a lane, the noge in ad* 
jostmenc of the foou of tba eye belAg tkeo large. But 
ee age advucea the range oontraeu, aird ao elderly 
pereott aitk otherwiea normal ayc^kt rei^oiiea 
glasMe to read a book eran at tiralTe litckee from bia 
eye. 1 now reqaire mocb optiaal aid; wbeo readiog 
a book, epeetacjea of 13-mck fbcue ere oeceeary; 
and vken etodying a finger print, 12 -ii»ak eye-glaaeee 
in additian, the double power enabling me to eae 
clearly at a dirtance of only six iocbee. Parbape 
the aoet convooiest focus for a lena in ordinary qm 
ia 3 inches. It thonld be znonoCed at the end of a 
loog arm cbat can eaaily be paahad in any direetion, 
sidaways, haakwarde, fonrirds, and op or dowm Zt 
is ofideeirabla to use a higher power than this uoleae 
it is Mceaaary, because tba field of view beeomee 
narrowed to an maonvenient degree, and the nearer 
the head is to the paper, the darker ia the shadow 
that ia caste; there k also insofBdent rcMD for the 
use of a pendL 

Evary now and then a eloser inajrection is wanted; 
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Sot which pupoce 4 doublet of ^iscb focus, etaodiu^ 
OB three legs, SBSwen well 

For suidying the msrkmgs ob the fi&gen tbsBi* 
selves, 4 ■*"nll foldiag s^ &t optidaos’ shops 
under tbs qsidb of 4 ^^liosQ tesfor/* is very con- 
vsnieut. It is so beesoM it V4s origuuUf 

MosKrucfod for the porpoM of cooBting tbs nuxaber 
of threeds in 4 girao specs, in t of Imm- It 

IS s^usUj well Adipted for counUiig the Domb« of 
ridges is e gi?eo space. 


Whoerer desires to oeeopf hunself with fioger 
prints, ought to give Biuch time end prectice to diewing 
outlines of different uspressions of tho seme digits. 
His owo tea ffogers, end those of 4 few Mends, will 
furoisb the seressaiy Tviety of msterisl on which to 
work. Us shonld not rest satisfied aotil he hss 
gained an assurance that sU patterns puawso definite 
figures, which maj be latent bat are potentially 


present, and that the hdges form sometbirg more 
than a nondescript coagerisa of ramiffeatfoas and 
twists. He sbouid oontinae to practise tniUJ be finds 
tbat the same ridges hare been so nearly followed in 
duplicate impresrions, that eTen in difficnlt cases bis 
work win rarely vary more tbaa a riagle ridge- 


in tersal. 


When the triangular plot happens not to be 
risible, owing to the print foiling to include it, wbfob 
is often the case whe& the finger Is not n^led, as is 
well shown in the prints of ay own ten digHa 
on the title-page, tbe trend of the ridges so for as 
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AM UBUJI7 foablH » prAclised « 7 « to 
toogfalj eatUBAM iU true poution. 67 Bieaoa of tbia 
^dance an Appr^zunate, but fairl7 comet, outline 
CAO be drawB. Wlieit tbe habiC of jodgug pattene 
b7 tbaij ouClmee baa bceoue familiAi, tbe e7e vill 
Cnee thea for iUelf wiihoot cariog to dnw tbem, 
and will prefer an unootlined pattern to voik upon, 
but erea tbea it la eMeatial nov Aod then to foUov 
die outline with a fine point, aaj that of & penknife 
or a dJ7 pen. 

In aelecting etandard forma of pattema for tbo 
conreoienee of dounptioa, we muat be eontent to 
dlaregard a great manj of tbe more obviooa cbac- 
aoteriaticA For inatance, tbe aiae of generally 
aunilar pattema in lig. 10 will be found to vary 
greatly, but the worda large, medioaa, or »w^nll may 
be applied to any pattern, ao there ia no neceseity to 
draw a standanl outline for each aiae. Similarly aa 
regarda (he inwarde or ootvarda alope of pattema, It 
ia oeedleae to print bare a aeparate atondard outline for 
ehher elope, and equally unnecaeaary to print outlinee 
:a duplicate, with raearaed titlca, for tbe right and 
left banda reepactivaly, Tho pbraae a almple apiral ” 
conreya a weli>dafined genatal idea, but there are 
four concrete fomoa of it (aee bottom row of Plate 
11 , Fig, 17 , Jo, if, J{) which admit of being 
varbally diatinguiahad. Again the intamal pro* 
portiona of any pattern, aay tboae of aimple apiiala, 
may rary graady without affecting the fact of their 
being aimple apirala They may be wide or oarrov 
at thmi moutbe, they may be twiated ap into a point 
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(PlftM 8, Fig. 14 . ts)* ^ ^^7 ^7 'A broftd carls 
of uniform wi<iUi (Fig. 14 , », u), Pcriispc tb« beet 
gcoeml rule in lelectaog steod&rd oaClineft, le to liinit 
them to euch ee eumot be Coned into eoj other by 
vieviog them in en altered wpect, w npwde down or 
from the beck, or by magnifying or defonning tbem, 
whether It be thjougb stracching, ahrinking. or 
puejeering any pert of them. Sobjeet Co this general 
rule and to further and more particular descriptiona, 
the Mte (Plates 7 and 8. Fige. II, 12, 18 ) will be 
toood to giTe coo^er^ile help in naming the waml 


paCtema 


It will be obeerted that they are grooped under 
the three prioeipal beads of Arches, Loope. and Whorls. 

ander each of tbase heads soms analogous 
patterns as 4 , t, 7 , i, eto., are introdnced and under* 
linsd with the word " eee” so and so. sod thos noted 
as really bdonging to one of the otbar heads. This 
is done to indicate Che chaiseCer of the CtanalCional 


casto ChaC unite reapectiTely the Archea with the 
Loope.theArchea with the Whorls, and the Loops with 
the Whorls, fifore will follow in respeot to these. 
Tbe "tenCed arch” (<) is extremely rare on the 
thumbI ^ not remember ever to hava seen It there, 
consequently it did not appear in the plate of patterns 
io tbe PkiL ZVons. which referred to thumbs. On 
the other hand, the ” banded duples spiral" (m) is 
common in tbs thumb, but rare elsewhere. There 
are some compoimd patterns, especially tbe " spiral in 
loop" (si) and tbs “urolet in loop” {n), which are 
as mueh loope as whorls; but are rsekosed as wborla. 
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Tbe “ twiimsd loop ” (is )» of more frcqu«Dt oceumiMO 
ti)4Zt vould be «uppOKd from tbe examiottira of 
<fa6bet2 imprenona, w the ODlf put of the outer loop 
then in view reeemhlee onteide uobea; it ie daa to • 
double eepenhoe of the nd^ (Plate 4, Hg. 8), and a 
coiiiequeQt doable intenpeoe. The “created loop*' 
(j») toay eomeiinee be Rgarded u an incijuent form 
of a “ duplex apiral “ (as). 

The reader may alec refer to Plate 16, vhleb 
containa what ia there oalled the C eet of ataodard 
patUma. They were arranged and uaed for a special 
pnrpoae, aa deseribed in Cluster SI. They refer to 
impreasioaa of the right hand. 

Aa a variety of Corea, difrering in abape and aixe> 
may be fonod within each of the outlinea, it ia advia* 
able to describe them aeparatoly. Plato 6, Fig. 14 
ahowa a aeriea of the eorea of loopa, in whieh the 
iimenaoet lineatioDs may be either straight or eurrad 
back; in tba one ceae they are here called roda (ei 
to u); in the other (m to sr), staple*. The first of 
the ridgea that envelope the core, whether the eore 
be a rod, many rode, or a staple, is also shown and 
named (ss to ta). None of the daacriptiona are 
intanded to apply to mors than the wry end of the 
core, aay, from the dp downwards to a distanee sqoal 
to two average ridg^intarvals in length. If mora of 
the core bo taken into account, the many varietiaa in 
tbdr lower pert* begin to make description con- 
fosing. In reapecE to tbs "parted" staples and 
envelope*, and tbcee that are aingle<eyed, the de- 
aeripdon may further mention the rids on which the 
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putiB^ or tbe occun, vli«tli«r it be tb« loaer or 
tbe OaUt. 

At the bottom of Fig. 14, t»4t, i» giveo & mhu 
of tioge, epirab, oad pkats, in «bkb osar)/ al] tho 
cloatly diniDgaitbibU Tanotiee are iaoladad, qo 
regard b«iig paid to tbo direotloa of tho tviat or to 
tbe DQffibet of tnriM. 48 ie a eet of conceiitno 
eirclea, w of ellipeea: the7 are rarelj eo in a etnct 
Mnse througbont tiie pattern. ueoaUy breaking awaj 
into a more or leee epiriform arrangeoient ae in si. 
A conooa opEknJ offset ie connected with the circalu 
forma, whkb becomes almost azmojing when manj 
apeelmeoa are esamined in eucceMion. Ibef seem 
to be eonea etandiog bodilj out from tbe paper. Tbie 
nogolar appearance beeomee etil) more marked when 
tbey are ^eved vicb onlj one eje ; no stereoece^ 
guidance then eocroctiog tko illuaion of tbnr being 
contoor lioea. 

Another eonoua affect ia seen in a. wbidi baa 
tbe appearance of a plut or overlap; tvo s^etema 
of ridges tbat roU together, end bluntly, the end of 
tbe one ajetem runniog ngbt into a hoUov curve of 
tbe other, and there etoppiog short; it eeenia, at tbe 
first glancB, to run beneath it, a« if it vere a plaiL 
Tbifl mode of coding forma a ainguUr contrast to that 
ehown in ii and S8, wbare tbe ridgee twist them* 
aelTSB into a point i4 is a deep spiral, eometimee 
baring a large core filled with upright and nearip 
panllel lines; ooneionally they are bulbous, and 
memble tbe commoner “ monkey type, see w. 

Whan tbe direction of twist is deeehbed, the 
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koguAge mart b« naambigaoiu: th« foUoving are 
cbe roleft 1 idopt. The couee of the ridge k alvaje 
followed twKtrd* tbe oeMre of the pattern^ and not 
awaj from it. Agaij), the direction of ha coune 
when ao followed ia specified at tbe place where it 
attains its p<wt. or that neareei to tbe finger* 

tip: its coarse at that point must needs be horiaoQta], 
and therefore directed either towards tbe inner or the 
ontar side. 

Tbe amount of twist has a strong teodenop to 
coincide with either one, two, three, fimr, or more 
half-tons, and not to atop short in intermediate 
pootiona Here are indicationa of some unknown 
fundamental law, analogons apparentlj (o that which 
causes Loops Co be b; far the eommoneat pattern. 

Tbe claieification Into Arches. Loopa and 'Whorls 
is based on the degree of camtnre of the ridges, and 
enables almcet anj patten to be sorted under one or 
other of those three heada There are af«w arobigoous 
pattama, and others which are nondescript, bat tbe 
fonier are ancommon and the latter rare; as these 
exceptions girs Uttle real isoonTeiiience, Che clasaifica* 
tion works eaailj and well 

Arcbes are formed wheo the ndges nto from one 
side Co the other of the bnlb of the dj^t witbont 
makiiig anp backward torn or twist Loops, when 
there is a ringle backward tun, Lot no twist. 
Whorla, when there is a tiira through at least ooe 
complete circle; thej are also conaidered to Inclade 
all doplez spirala. 
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cbief tiieor«tieal olgBctioo t« this thmfoM 
«7BUm of «Uw)fic»CioB L«e in the exinenee of certnia 
coopoimd pBtterss. b; &r the inoBt eommc^ of vhicb 
ftf« WIiorlB eocloeed viUiin Loope (Pletee 1, 8, Pig. 
12> u, u, i», Kid F^. 1$, »•»). Thej u% u mudi 
Loops w WborU, and proper);^ ought to he Telegatcd 
to a fourth oIms. I have &ot done so, bat ealled 
them Whotls. for a ptaetaeal reason which ia cogent. 
In an imperfect iDpreaaion, such as is made bj 
merely dabbing Che inked finger upon paper, the 
enveloping loop la often too incompUtalj printed to 
enable iU existence to be aiirelj ascertained, esped- 
all^ when the enclosed vhorl is eo largo (Fig. Id, s) 
that there are only one or two enveiopiog lidges to 
represent the loop. On the other hand, the wborled 
character of the core can hardly ficl to be recognised. 
Tbe practical difiicaltiea lie almost wholly in rightly 
elasdfyiog a few transitional foms, dlegianunatacalJy 
and rooghly erpremed in Fig, 11,e, and Fig. 12, «, u, 
le, with tbe words " see " ao and so wncten below, and 
of which actoid examples are ^ven on an enivged 
scale in PlaUe 9 and 19, Piga 15 and 18, Here 
Fig. Id, a IS an undoubted arch, and c an undoubted 
nascent loop; but h is transitional between them, 
though nearer to a loop than an arch, d nay be 
thought tnoeiUooal in the same way, but it has an 
inapieat curl which becomes TwcAoit ia «, wbUe it 
has grown into a decided whorl in /; d ehonld also 
be compared with J, which is in some sense a stage 
towards h p is a nascent tented* arch, folly 
veloped in i. where the patten as a whole has a 
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elope, but k otberwiee Curly symmetric], la 
h tihcM k Mme went of eymitetry, and a tendeoey to 
tbe formation of a loop on tbe ri^C «de (raCer beck 
to Plata 7, Pig. 11»<, and Fig. IS. is); iCisaSaoBiUoeal 
eaae betwera a Centod arob and a loop, with most 
teaemblance to tbe latter. Plata 10, Fig. 16 Ulna* 
Datea eyed pattena; bare t and wi are parta of 
decidod loopa ; p, g, aod r are deoided wborie. bnt n 
ia tranaitiooal, ioclioiag towarde a loop, and o ia 
unoBtional, mclining Cowards a whorl e ia a naecent 
form of aa InTided loop, and la nearly related to I; 
i and u are decidedly iomded loopa. 

Iba Arch*Loop-P7horl, or, more briefly, the A.L W, 
eyatam of claeaLflcataon, while in aomc degree artifleial, 
ia rery aerrieaabU for pnlimioary etatiatica, neb aaare 
needed to obtain a broad 'riew of the diacribution of 
the variona pattema A nunota eobdiviMon undar 
nnmerona beads woald oecaBitata a proportoooal and 
aomewbat orerwhelmuig amount of atatiatieal labour. 
rifty*fbnf d*^^*”"* atnadanl Taiietiee are by no meana 
aa extravegant number, bnt to Craat fifty-fbnr ea 
thoroughly aa three would require ^htaen timea aa 
aracb fflatarial and labonr. Effort ia econonuaed by 
obtaining broad reaolts from a dimusion of tbe 
A.L.W. cleaaea, afterTraida vari^mg or esteoding 
(hem by apedal nqniriaa into a few of the fuiCbet 
anbdiviaiooa. 

Tiu divergent ridgea that bound asy oople 
pattern adoiit of nine, and only nine, diatioct varia* 
tiooe in the flnt part of their coorae. The bounding 
ridge that haa attaiaed tha aummil of any aooh 
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p«tt«ra must have aniTsd either iron the Isoar 
pJot (I), the Ooter plot (0), or from both. Kmilarlj 
as tegarda the bouodiDg ridge thM lies at the loveet 
poiot of the pattern, An^ one of the thiee former 
evaots maf occur in connecdon vitb anj of the three 
latter eranta> so'they afford in all 3x8, or Bine 
poeeible eombiiuitiona. It is coareiiient to die* 
dny iiftb them by eosaly intelligible symbols. Thua, 
let i ugnify a boundbg line which starts the 
point i, whetber it proceeds to the eommitor to the 
bese of the patters: let o be a line that similarly 
proceeds fron i), and let u be a line that amtas tbs two 
plots I and O, either by sammit or by base. Agmn, 
let two aymboli be used, of which the first shall always 
refer to the summit, and the aeeood to the base of the 
patum. Then the nine poasiblo casee are— w, lu. 
uo; ni, t'k *0; ou, n, oo. The case of the arches 
is pecobar, bat they may he fairly elsessd under 
the symbol uu. 

This easy method of classiflostiun bas mach 
power. Por etaaple, the four possible kinds of 
simple spinils (see the let, 2nd, sod the 5th and 
6 lb diagraras in the lowest row of Plata 11, Fig. 17} 
are wholly determined by the leuera ey, jo, tj, ji 
rsspsetively. The two forms of duplex spirals in 
ainilarly determined by oi and tc (see 4th and 5th 
diagrams in tbs upper row of Fig. 17), the two 
slopes of loops by oo snd u (3rd and 4th in the 
lower row). It also shows very distinctly the sources 
whence the abaame of ridges proceed feed the 
pettam, which iteelf affords another bests for ckssiii- 
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cfttioo. Th« r«eo4U«« agacnet ujicerUijitf in reapMt 
to ambiguous or diiReolt patunu is to compile e 
dictionary of then, «itb tfae beads usdar whieb it 
i» adviMble Chat they sboold serenilj be olwiised 
It vonld load tbcae pages too bearily to giro such 
a dicUonary here. Moreorer, it ongbt to be reTissd 
by many experienced eyes, aod the time is hardly 
ripe for thU ; wbea it ia, it *oitld bo no difficult task, 
out of the large nainber of priots of sq^arate fingers 
which for iostooce I poaaeaa (some 15,000), to make 
an adequate selection, to enlarge tben photc^rapbic* 
ally, and finally Co print the results in pairs, the one 
untouched, the other oucUnod and c]aaaifio<I. 

It may be asked why ridges are followed and not 
furrows, the farrow being the real boundary between 
two systems. The reply is, that tbe ridges are tbe 
easiest to trace: and, as tbe error through foliowing 
tbe ridges eanoot exceed ooe*balf of a ridg^i&terval, 
I bawe been content to disregard it. 2 began by 
tracing furrows, bat preferred tbe ridges after trial 

MfeuurtmfrU*.~—It has been already abowo that 
when both plots are present (Plate 4, Fig. B, <). they 
ibm tbe termini of a base line, &om which any part 
of the pattern may he CriangulaCed, as surveyon 
would aay. Also, that when only one plot exiata (s), 
and the pattern bas an axis (which it neceasarily has 
in an ordinary it and oo coses), a perpendieolar can 
be let faU upon Chat axis, whose iatersectioD with it 
will ser^ as a eeeond point of reference. But onr 
mslbods most not be too refined. The centres of 
the plots are not determinable with real exactness, 
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4 Dd r?peattd praU fioxo m aoft a rateUnce as fleab 
sre ofcen somevbat diasiio;lu, the ooe being more or 
lese broAdened out than the other, owing to unequal 
pressure. It ie therefore well to nee such other more 
convenieoC poiots of referenoe as the particular pattern 
moj present. lo loops, the iDtersectlon of the aiia 
with the sunuiut of the ionennoet bend, whether it 
be e sieple or the enTelope to a rod (Pig. 14, eeeoiid 
and third rows of dingrams), is e well-defined position. 
In spHTsIs, the ecnUe of the pattain is fsirlj well 
defined; also a petpendieuler erected from the middle 
of the bue to the outline eboeo end below (Fig. 8, 
«) is precise end couveniens. 

In prints of sdulte, measurements ma/ be made 
in absolute units of length, as iu fractiooe of an inch, 
or else in millimerrea An aTersge ridge^mterTal 
makes, however, a better unit, being independent of 
growth 1 it is strictly oecesuiry to adopt it in prints 
made by children, if present messuremsnts are hers* 
after to he compared with futare ones. The aimplest 
plan of determining and employing this unit is to 
count the nufiiber of ridges to tbs usareet half-ridge, 
within the speee of ODe*teoth of an inch, measured 
along the ■^ia of tbo finger at nod aboat the pnnt 
where it outs Che sunmit of the ontlioe; then, having 
already prepared scales suitable for the various likely 
numbers, to make the messuremenia with the appro¬ 
priate scale. Thus, if five ridges were crosued by the 
axis St that part, in tbs space of one'tsntb of an 
inch, each nniC of the scale to be need would be on^ 
fiftieth of an rneb; if there were foor ridges, each 
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omt of the scale would b« one* fortieth of ea uicb; 
if liz ridges oiie*iutieth, end so forth There is no 
tbeoreticd or pncticel <liiBeiilty» ool}' rough iodics- 
tioos being required. 

It is onoeoeeserj to deecribe in deteiJ bow the 
besrifiga of eo)* pcunE may be erpreesed after tbe 
feehiou of compose beatings, the dbection 1*0 tekiog 
the piece of E»si*West, tbe uppermoet direction tbet 
of North, end the lowermost of South. Little more 
ie preoitc&Uy vented (ben to be eble to describe 
roughly the poation of some remerkeblc feettire in 
tbe print, as of en ielend or en enclosure. A ridge 
that is cherectcrised by these or eny other marked 
peculiarity ia eeaily identified by the eboTe means, 
end it tbereupoD serres es en esect bseis for the 
descripdoD of other feaSoree. 

Purtunje's “ Comneutatio,'’ 

Reference has Already been made to Purkenje, 
who has the honour of being tbe person wbo first 
described tbe inner scrolls (as disUngnisbad from the 
outlines of the patterns) formed by the ridges. He 
did so in a University Theds delivered at fireslan in 
1820, entitled Comjtentaiia df examine 
organi owus et eyrtematig enianei (a physiological 
examination of tbe visnal organ and of the eoianeous 
system). Tbe thesis is an ill-printed small 8 to 
pamphlet of fifty-eight pages, written in a form of 
Latin that is difficult to translate aecurstely into free 
English. It is, however, of great hisloricd interest 
and reputation, having been referred to by nearly all 
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eolweqa^at «iic«n, Bom« of vboffl there i« to 

suepoct oorer mw it, but eoQtented tbeouelTei with 
<jaotiog a rery amdl portion «t •eco&d'band No 
copy of the pamphlet eziated is any public medical 
Lbiary in England, nor in any private one to £u aa I 
oouJd leanneither couJd I get a ught of it at tome 
important oosiliiest^ liLrariea. Ona copy waa known 
of it in Ajneri& Tesy sealoua Librarian of the 
Eoyal College of Sorgeona was so good aa Co take 
much pains at my ioatance, to procure one; hie seal 
was happily and unexpectedly rewarded by succea, 
and the copy is now aeeorely lodged io the library of 
the College, 

The Title 

Commentacio de Examine phyaologico organi 
vlaua ct eyatemacis cotanei quam pro loco in graboeo 
loadicorum ordine rite obtiaendo die Bee. 22, 1829. 
JLS.L.C, pablic« defendit Johsnoee Evangelista 
l*iukenje, Ued. doctor, Phys. et Path. Profeesor 
publieue ordinanua dee, Assumto aoelo GniUelsio 
Kraus IHdedii^ae etodioso. 

J/cmafatwm, p. 42. 

" Oer alMetiea le eert eogsged by tbe weaderful smafe* 
B»at tod ciirdrg of the niinta furreve connected with tbe 
«(^vi ef toocb * ee the aoer nrfMOi el tbs bud aad feat, 

’ 7W taCa obesere *' Ulr* rsJiwelma) oa^ens y< 
laleras peru mu* {*dieq«e . . . dlipcehle Sneteqtt KHettenen 
. . . le MTiibiL* TWeen tbjwoeyiof 

end aoie cd tbem sehee good wm*. In ib« leda of pnab b« usm 
lb* (bru» ‘'ralJeMlsniB ttcab* h *«*U (bu bi (ooked 
apee tb» tonova sad not ib« Hitfea u (be sywUJ Met of Ueeb. 
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CQ cIm Im of mA S9m# (icml 

Acmret of dMoi ii ilvtji to fomd is ttwy attuJ of 
fhftiohfj «nd 4&M0S7) in tt or|iA of rut li&portAaco w 
Ito toflua uod M it for totj whd ooveo^Bt«i aod 
MifivoobU to (ibi npm of touck vo rocafok Lqv 
ovor ninutA «o U io TnUhf mom |r«^n( tdditios feo ou 
bov) 0 <l^ of IkU orfw oWnoilMA I 

IttTO ttoo hi fiMO vltA oofMki of oumtoro 

ocoocdifig to which Ac iMtUc fumvo m diipoioi opot tho 
lAMr lor&oo of Ac iM pttku of Ac flofon. 1 wiD doombo 
ttoo oox^alj'^ ood ?of«r to Ac diicmse forfutlw? oxpliafttioe 
(cccPUh liy )»> 

I T^cwimu atmito fenovi fUrtrof froa tbo 
tood of iIm Jobti ru fro€D oso iido of Ac plulou t9 tbo othof ^ 
ot flnb WMVMoty b lioCA tbw by dopw 

tAoy boeotto ooro old bkpto eurood feo^tHi Ac oUdtA 
01 Itft ttoy CTC bool bto oitboi c/rc ^D04t ooMatno vttb 
tto orauiifomco of tto flagv* 

^ OmIioI InwfUcimci SMft^TUi (}oiid£ont}oik ii Mrly 
tbo MCH a b U tbo ooly djflteoiM Mfl( Ib40 c p^ofMcdiouJor 
oOrio ii oroloood vHUa Ac vnmcc fvrowA oa U it woro 4 
end044 

^ OUifio iSriA^A oollUry Koo nrei iron om or otbir of 
tbo bwo ridoi of (bo ftr^fOTi jcmbf obbqAolf batwm tin trouF 
tcfm ewM b 1, tfid oediof mcr Ac aiddW 

c. OMfgua Sbm^il ilib cbb(fic Ibe tccurm t^wtrdi the 
lido frtan vlikb It oUrt^ ctA ic oaooajMftad by oooorol cAci% 
oS roouftod lA Ac mm vty, Ac rml4 ia 4a obbqoo uauA a^ro 
or kaa or boriaoat4l, a# tbo oaaa ccey ba. A joaetioQ 

at itt boaA of aJaoto proMdbe fma oi^Hr of ita iidiA 
foma i trianclA Tbia diaLribiCioa of tbo timwe^ a wMab 4C 
obU^pio fiav ia fouod, a by far tbo faoai eomoa. osd it aay 
bo eocsidfrod ao a apodal ohanctoriotta of aaa; tbo fiimva 
Ibol aro paokod ia bofitAdiAol ro«a ci% oa iba otbor henit 
fccciici to aookoyv Tbo totIok of tbo oblifoo abrai ia 
(ooofally iodiood (o^wdo tbo fidial ddo of Ibo boedv bot it 
owl bo o^fifTid tbo eeotrary li aoro fioqaontly tbo 
0> Ibo tctwtcfwf^ tbo ooltov IbM uodioi toorvda tbo aJw 
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0idR Sd4Mlf aay ocbtf bi bud oc ib# 

toc^ TIm rifig AaC^» It ^ iW 

Mtft latiMtA kiods of pMMAt wUk tbt fWAiali\f Snf«n 
tUbtr thd oU^iM Of 05t of tbo otbt^ timplfe fonu 

A» Hm tbo oUiq^ fuuu. oi olroodf temb^d, 

ooeloM tlAoad^lufwl fl(V0i Unc tboro^ poiottd bolow» 
tsd {ofaod of ooscoiUrio Aufow^ 

4. tbo taBfTfno donm dotchbod is I do 

90V put (viidul)^ iroo iuv|bl Irm iato wroti bcft uu9t 
tbot {4>m «ddtQl; irilb % mof% ditw^co, i nmkkmkx 
tpott ii }wuwit; ctBOted^ vfeieh oUndi upon (bo ini|bt aod 
HoritonUl Imt bttov. u if v«ro npoo o buc Tbit t^tM it 
fiUid 0 ipinl tiUitr of % tcDplo or mnpooito foni. Tbo 
MID ^ vmplo^ ppUBil it to bo udorWcri in tbt ofuad foorooVit 
ofTM 1 ul] bbttpifvj ^oootpptrto^ vIho iiii a^t ep of oevtctJ 
Um prouodinf fton tbo ttm uotfo^ cf of lio t^ btv>cbin( ti 
ijrtofTtJi tod t«lt(od opoi llKOwtlTot. tHbtr adt» vbfro 
tbo ipinJ it oooti^Qiti lo tbo {duo t4 »bSeb tbo #mfhl tad 
otrrod IfDtt bcfra to diTOFgti re order loooeloot it| ivo tnta|l«t 
ti^ {tmod^ jw bko tko tici|ft ono ^ot m formd u tbo rUo of 
cbo obliqoo luvi^ 

T. SU^ Of ^Fboft — Tbo ttotorcultf opoeo dt^ 

teribtd in $ it boro fllod vftli eoccencrit oUipoto melconi o 
tboc^ fingk Iko id Ibtc iniddlo* 

6 Ctfdi, or CiteJm Tborl^Hort a tir^lo poiot toktt tbo 
pltu of tho tbori liDt MUtMod ID T. 2 t it fumaadod \y a 
noaW of eoDOfDtnt olrdto rutbio|; to Ibt ridpoo Ibot board 
tbo ttoiAouUr ipuo. 

9. D$M$ ^Aori^Dno pofCiOD cf tbo toantrofot Hdu ruo 
forvari vitb a boDd aad rtenrTU open iboU wi&b a half taro, 
and it oabrtud by aflctbor portion vbkb ptouada frore d>o 
otbor Mo Id fbt taao way* TUt prodaut t doably twitud 
tgm wbieb it nroly mt witb oxeopt od tbo ibmb^ foroi tad 
ring flngtfa Tbo oodt of tbo cvmd pcctiooi way bo Torioutly 
iaoliood j ibt^ oa^ bo Durty porpmdieaiir* of ranout dognot 
of oWi^aity^ or M?ly b^riaontaL 

It tU of (bt fon&t B, f* b| and 0 , trianglu taa^ bo ooon ai 
(bo poiDia wbort (bo djvofgooeo bagJoi btowoto ibt iraatrtrot 
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aad Ibe arstisd aad w be*b (Uo. Ob (be nmufein^ 
pbklMgs, (b» tnu'TVM Ubm proceed dkgBBeJly» ead tf« 
MnigbL«r onl; dightlr cnrT«d.~ 


{H« ih«& prooe«da to apeak of the palm of cb« 


bo&<i io men aod i& aonbeye.) 






CHAPTER VI 

PBS^SnTEFCB 

Toe «Tid«ace Cbat Ui« minuiue p«ni«C thpougbont 
life it derivoi from the MxutiiiT^ 4iid eompariMA of 
Tarioiu dupISuM iiBpreMiooB. ooe of ench pair barisg 
becD made many yaara ago, the otbar recently. Tboae 
vhkb I bare atudiad more or leaa exbaaatrraJy are 
derived from tbo digUa of fifteen different penooa. Id 
some casee repeated unpressiona of one finger only were 
available; In moeteaMa of two fingen ; in aoae of an 
entire bund. Altogether tbe whole or part of repeated 
impr ca aiopj of between twenty and thirty diflerenC 
digita bavc been etndied, I am indebted to Bir W. J. 
Hereobe^ for almim. aU tbeea valnaUa data, vitbouC 
vbieb it would have been impoaaible to carry on tbe 
in<^Qiry. The only other pricta arc thoae of Sir W, 

0-, vbo, from enrioejty, took impreaeiona of hie 

own fingen Id aealiBg*wax in IB74, and fortunately 
happened to preeerva them. He waa good eDOugh to 
make oihere for molaat year, from wbieb pbotograpbic 
printa were made, Tbe following table givea an 
analyaia of the above datb It wonJd be well worth 
while to hunt np and take tbe preaeot finger priota 
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of euch of tb« Hmdoot u mwy no* be alive, whcee 
impruebzie vere taken in India by ^ W. J. Her- 
eobel, aod are still preserved, Ueay yean mnat 
elapse before my own large coUeotion of finger prints 
will be available for the purpose of testiog penistaoce 
during long periods. 

'Rie pattern in every distinct finger print, eves 
tbongb it be only a dabbed imprea^o, contuns on a 
rough average tbirty*five different points of referenes. 
io addition to its general peroliaritira of oatline aad 
core. They coaeist of fbrloDgs, beginnings or ends of 
ridgee.klaode.and encloauies. These nuoute dstaJs are 
by no means peculiar to tbe pattern itself, but are dis- 
Cribnted with almost equal abimdance thioaghouC the 
whole palmar surface. Id order Co make an eshauaUve 
eomparisoQ of two impreeeio&s they ought to be 
photographically enlarged to n sine not smaller than 
those shown u Plate 19. Two negatives of imprea* 
sione can thus be taken ^e by side on an ordinary 
qQar(ci>plau, and any niunbsr of photographic prints 
made ^m them ; but. for atiU more comfortable 
woikisg, a further enlargemenc is dairable, say by 
the prism, p. 62. Some of tbe prints may be mode 
on ferrchprossiate paper, as already mentioned pp. 51. 
53: they an mora eonveoienc by far than prints 
made by cbe ulver or by the platinum proceea. 

Having placed the enlarged prints aide by ads, 
two or three conaplcuoas and conveniant points of 
rsfeienoe, whether ialanda, eacloeuree. or particularly 
distinetbifuruationa, abould be i den ti fied and marhed. 
By tbrir help, tbs poaitaoo of the prints abould be 
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readjosted, bo tbat tbc^ ebtll b« oriBoud exactly 
aliice> Prom escla point of reference, to succewofi, 
cbe spiaee of tbe ndfee are then to be foUoved with 
a fine peanl, in the two pnnta alcenetely, neatly 
merking each new point of comparison with a nuaural 
ie coloured ink (Plate 13). When both of the p^ta 
are good aod clear, tbia ts rapidly door; wbere^r 
the irapreesioiiB are faulty, there may be many 
ambiguities reqabiog patience to unravel. At first 
I was timid, and proceeded too beeitetingly when 
one of the impraseione was intlisticct, making abort 
alternate tracee. Afterwards on geiniog confidence, 
{ traced boldly, starting from any wsll-dofined polnc 
of reference and not stopping until there were rcseon- 
able grounds for hesilolion, and found it easy in this 
way to trace the unions between opposite and in¬ 
completely printed ends of rrdgee, to disentangle 
many impressions. 

An exact correspondeoee between the d^taiU of 
two minutim is of secondary iisportsnce. Thos, cbe 
commonest point of reference ii a bifurcation i now 
the nseb^or pdnt of divergence of a new ridge is apt 
to be a liUle low. and umetimes fails to take the 
ink: henee a new ridge may appear in one of the 
prints to have an independent origin, and in the 
other to be a branch. Tbe upporeTU origin is there* 
fore of little importance, Che main fact to be attended 
to ia that a new ridge comes into eiiateoce at a 
particulsx pdot; Aow it came into existence ia a 
secondary natter. Similarly, an apparently broken 
ridge may in reality be due to an imperfectly printed 
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eoeiocon ; and as inland la phat m*j appear aa 
pan of as ascloaure in tbe other. Uoreo^er, this 
variation ia detaila naf be tbe effect not oolj of 
imperfect iokijig; or priatiiij» bat of diriote^ratlcio 
doe to old age, which readcra tbe impreaaioiia of the 
ridgea ragged aod broken, aa in mj own fioger priAta 
on the title*page. 

Plate 11, Fig. 2$ esplaina the nature of the 
apparent diecrepaoctee batter than a Terbd descrip* 
tioo. lo a a new ridge appears to be aaddenJy 
iotnided between two adjacent onm, which bare 
separated to make room for it; but a second print, 
taken from the same finger, maj have the appearance 
of either h or o. showing that the new ridge is in 
reality a fork of one or other of sben*, the low con* 
netting neek baring faUed to leare an irapreeaion. 
Tbe second line of ezamplee shows bow an eoeloaore 
which is clearlj defined In d ma; give rise to the 
appearance of broken coatinoltj ihown in c, and bow 
a diatinet island f in one of the prints ma^ be the 
remnant of an enclosure which is ahown in the other. 
These remarks are offered as a cantton against attach¬ 
ing undue importance to disaccord in tbe of 

the minotite that are found in the tame place in 
different printa UsoalJ^, bowerer, tbe distinction 
between a fork and the b^pnning of a new ridge is 
clear enough; the ialaods and oncJoeuree are ako 
mostlj well 


Plate 18 giree impresaions taken from the fingers 
of a child of 2^ jears in IBTf, and again in 1890, 
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wbe& ft bo 7 of 1 b. Thej us QoUrgsd pboMgrsptucsUf 
to ths S 4 £DQ »i£c, sod STS thsTsfots OQ di^mnt sesles. 
The imprcwioaa Crom the beb^-hsnd ue not eherp, 
but ftiifBcienily disdnn for comparisoD. Every 
hifurcsboi), snd bogiomog or andui^ of 4 ridge, com* 
moo Co Cbe Cvo impresnoos, is m&rked *i(b s numerei 
in blue loIl There is only one islsnd io dte present 
iosUnoe. sod tbsC is io tbe upper pair of priota; it 
is clearly seeo io the right printv Jyiog toCbe left 
of tbs inscnhed oumher 18 , Imt the bedness of the 
left band print msket it bsrdlj deciphersbie, so it is 
not namhered, There are s total of twenty-six good 
points of Ccrmpsruon common to tbe upper pair of 
prina ; there ere forty-three points in the lower p^, 
forty-two of which appear in hotb, leaving a single 
point of diesgreenent; It Is marked A 00 tbe flltb 
ridge eouotiag Che top Here a tafuroatsd ridge 
io the baby ie fiUed up ia tbe boy. This one excep 
tloQ, small though It be, is io my experience uniqae. 
Tbe total result of tbe two pmre of prints is to afford 
sixty-^ght sucremee ""d one failore. The student 
will find ft well worth bia while to stady these and 
the following pnots step by step, to satisfy himself 
of the extraordinarily exact coincidences between 
the two members of either of tbe palra Of couiae 
tbe pattaroe geoerally must bo tbs same, If tbe ndgee 
composLOg them are exactly aod the most 

euieory glance shows them to be so. 

Plate 14, Pig. 21 coataina rather leee a 
quarter of each of eight pais that were pnbllahed io 
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th« PkU. 2Van«, memoir abore aliuded to. Tbej 
vere tkan enlarged pbotogxapbicallj to tviea their 
naturaJ eise, irhiob wis bardlj enoxigb, as it did not 
allow safficienC apace for ioaertang the oeceesaij refer* 
enee aumbera Consequentlp thep have been agvn 
eonaidenblj enlarged, so moeh so that it is impos* 
ubls to pot more than a pordon of each on tbe 
page. However, what is giveo suffices. The omitted 
portioos may be studied in lbs memoir. Tbe caeea 
of 1 aod s are priots of diffsrsot fiogera of the 
same indindoal, first aa a child 8 yaare old, and 
then aa a boy of 17. They bare been enlarged on 
the sane seals bat not to the sane sise ; so tbe print 
of tbe child includes a larger proportiqn of the 
origisal iiopresaon than that of the boy. It is 
therefore only a part of the child’s phot vhicU la 
comparable witb that of the boy. The ramainiog 
ME caaee rafer to four different men. belonging to 
three qolte diffsraat Huntliss, although tbsii aumames 
happen to have the aaoie imtoal, H. They were 
adolte when the first print was made, aod from 
28 to dl yean older on the second occaaion. There 
is an esact agreemsat tbrongbout between the two 
members of each of the ^ht several conplecs. 

In tbe pair 8. A. E. H, HI., there is ao interesting 
dot at his point « (being an island it deserved to 
have had two nombera. one for tbe beginning aod one 
for the end). Small as it is. it perhsU; its growth 
in use correeponding to the growth of tba child 
in statute. 

For the sake of these who are dafieiset in tbe 
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coloor MOM ud tli«retpTe h£jill7 abk, if at all, to 
diatdDgnisb eT«B tli^ blue Dumerola u Figs, SO, SI. I 
give ao ekrsntb exanpja, Flat* 15, Fig, 29, pri&Md 
all iit black. Tbe ountenls aro bara rary lagible> but 
apace lot their toaenion had to be obuoaed b 7 aacri* 
fidog wme of the lineatioiia It is the right fore*fioger 
of Sir W, Eerechel and hae been already p(d>]iahed 
twice : first in tho account of my Iwture at the Royal 
Institution, and ascoodly, in ita present eonap^ons 
form, in my paper in tbe Ninetetnlh CbRli»ry. Tbe 
number of years that alapecd between the two im- 
preeioBS is thirty-one, and tbe prints eoataio twenty- 
fear poioa of companeoD, all of which will be seen Co 
agree. 1 also poaRsaa a pnot than this, taken 
in 1890 from the esme finger, which tells tbe same 
tala 

Tbs final resolt of the prints in these pages 
IS that they gire pbot^^apbic enlargezneota of tbe 
whole or portions of eleren couplets belonging to eu 
diSerent pereona, who are membeis of fire aorelatoi 
families, and which contain between them 158 pointa 
of compariAm, of which only one failed. Adding tbs 
portions of the prints that are omitted here, bot which 
will be found in tbe PMl. TVans,, the maisrial that 
1 bare thus far published contains 389 points cf 
eomparisoo, of which one failed. Tbe details are gi^en 
in the annexed table ;— 
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It is to give • jiutCAtimaU of tb« number 

of pmnte of comp&ruon that I have atudiod io other 
coupleta of prii)U» because they were not ezemiaed aa 
ezbausUvely aa in theae. Tbera were no leae thao 
one haodced aod eJeven of then ia the ball of the 
thumb of the child V. H. Hd., besides tweDty*fivs 
Id the imperfect prints of hie middle sod Utde 
fingenthese alone imse the total of 369 to ASS. 
I must ott the whole have locked for more than 700 
p^ts of eompanson, and have found sgreemeat in 
every single case that was ezanioed, ezoept the one 
already ueotiooed in Fig. SO, of a ridge that waa split 
in the child, hot bad eloaed op some few yean later. 
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‘Rie priou la ibe two pUM cover tbe iaCerv&b from 
ebildbood Co bojbood, from bojboodtooori^ maobood, 
from mooliood M sboDC tbe age ot and aaocber aat 
—that of Sir W, G.^oven tbe murval from 67 to fiO. 


This is cleari; ezprea&od bj tbe diagram (Plato 1$, 
Fig. 38). Ae there is no eign, except In one can» of 
ebange donng uj ooa of tbeee four intervale, whkb 
togetber aluoat wbollj cover tbe ordinary life of uai), 
we are juatified io iaferring that betweea birtb aad 
death there is abeolutelj m ebange in, aaj, 69tf ont 


of 700 of the QomeroQt characteiietiM in tbe maHt- 
ioge of tbe fiogen of tbe same peraoo, aoeb aa can 
be impresMd by them vbeoever it is deeirable to do 
10 . Neither can there be any change after death, 
op to the time when tbe akin perishes thresh de* 
coapueitaon; (or example, tbe marka on the dngen 
of many Egyptian mommiee, and on the paws of 
BtuSed moolceya, etUI remain legible. Very good 
evidence and careful Inquiry Is cbos seen Co justly 
the popolar ides of tbe of fiager mark* 

iage. that baa bittaerCo been too raably jumped at, and 
which wroigly ascribed tbe peiwte&ce to the general 
appearance of the pattern, rather than to Cbo mioatiie 
it contains. There appear to be no sxtemat bodily 
ebaracterutics, other then deep sears and tattoo marks, 
comparable in tbeir pcrsirtence to tbme maikioge, 
whether they be on the finger, op other parts of the 
palmar eur&ca of the hand, or on the eola of the (oct. 
At tbe same tinie they are out of all proportion more 
nomeioQs thao any other measorabte features; about 
tbirty-fiveof them are lituated on tbe balbof each of tbe 
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(«& digitt, in addition to mure tban 100 on tbe ball 
of tbe thomb, which baa ootooe^flb of the tuperfidea 
of tbe re«t of th« pohnax eor&cp Tbe total noraber 
of poiatB eutUble for conpenaon on the two hande 
most therefore be not leas thao ooe tbouaand asd 
naarer to two; an enamate which I Terified hy a 
rongh eotmC on idj own band ; aimilarlj in reapect to 
tba feet. Tbe dlmeoaiona of the limbe and bod/ 
alter io tbe eouree of growth and deca^; the coloor, 
quantity, aod quality of Che bmr. tbe tint sod quality 
of tbe eltio, the oumber eat of the teeth, tbe 
axpresioQ of Cbe featirrea, tbe gesCnree. tbe band* 
wiitiog, eren the eye-colour, change after many 
ysara. There seems no poreiatance in the ritible 
parts of Cbe body, except in theee miaute and hitherto 
too moeb disregarded ridges 

It moat be emphasised that it is m tbe miontim, 
and not in tbe neaaured dimensions of asy portion 
of the patten), that this remarkable perdetence is 
obaerreii. not eren if tbe meaaorementa be made in 
ania of a ndge-intareal. The pattern grove ennol- 
taoeonaly with tbe finger, asd lb proportions rary 
with ia fatness, laennea, esage, gouty deformation, 
or age, But, though the pattern as a whole may 
become considerably altaced in length or breadth, tbe 
Qimiber of ridgea, tbair embraochmenta, and other 
mmotim rentin unchanged, 6o it is with the 
patten on s juece of lace. The piece as a whole may 
be atretebed in (bis way. or shrank in that, and its 
oatlioe altogether altered; nerertheless erery one of 
the component threads, and erery knot in every 
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tiiread, can eidJj be traced aod identified in both. 
Hierefon, is epeaking of tbe pernrtence of tbe luarka 
os tbe fis^, the phnee moat be taken to apply 
pRAcipaUj to the misotis, asd to the general character 
of the pattern; not to the measure of its length, 
breadth, or other diameter; Cbeae being no more cor* 
ataot than the atsture, or any other of the ordinary 
anthropomcoie data. 



CHAPTER VII 

BTTDBKTIAl. TALCn 

Tub ob}«ct of ibis obapCer k to fire &a approximfiw 
iiuoieriaLl idet of the raloe of fisgar prina u a uuana 
of Paraonsl Identificatioit. Though tbs estimstss 
tbftC wJI bs made ks pro fc as c dlj and obvionalj far 
bdov ibe truth, tbej are aiuplj aaffidcnt to prove 
that tbs svldeAce afforded by finger prioB may bs 
trusted U) a most remarkable degree. 

Ou probUm is this: giveo two finger printt, 
which are alike io their laiootim, wbat is the chaoea 
they ware mado by different persona t 
The firet attempt at comparing two finger prioCa 
would be directed to a rongb general ezamioatio& of 
thair reapeotive patterns. If they do not agree in 
being archea. loops, or whorla, than can be no doubt 
ibaC tbe pnott are those of diffarant fingaia, neither 
can there be doubt when they are distinct forma of 
the general claea. Bnt to agree thua Ear goes 
only a short way towards establiebbg identity, for the 
number of patuma that are promptly distinguishable 
from one anothe r is not large. My earlier iot^oiries 
abowed this, when endearonnug to sort the prints 
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of 1000 Cbninbs fnCo groupe tlut djfer«d eacb ftom 
tb« rest bj Bn '* diBcentibU" inUtTBJ. WhiU 

the Btteippt, SB tlreidj meDtidsei), ww oot BoecWol 
in i(B fflBio object, it sboved that nearly aD tb« colJec* 
tioQ could be aorted iaU 100 groupa, lo each of %’lucb 

the prints bad a fairly near resemblance. Uorcorer, 
twelTg or fifteen of the gronpe referred to diiTerent 
▼arietiee of tbe loop; and ai two-thirds of all the priote 
are loops, two*thirda of tbe 1000 apeemena fell into 
twelve or fifteen groups. The ebanoe that an unaeen 
pattern is some particular Taiiety of loop, is therefore 
eomponnded of 8 to 3 against its being a loop at all, 
and of 1 to 18 or 10 , as the case may be, ageiost its 
being the specified kind of loop. This makes an 
adverse cbaoce of only 8 to 36, or to 46, say as 2 
to 40, or as 1 to 80. Tbis very rude cnleolation 
anfficea to show that on the average, no gm^et reliaoee 
can be plaood on a general resemblance in tbe appear¬ 
ance of two finger prints, as a proof that they were 
made by tbe eeme finger, though the obviooa dis¬ 
agreement^ two prints is eonclouve evjdez>ce that 
they ware made by dcAerest fingers. 

When we proceed to a morb more careful coopan* 
soo, collate eucceasively tbe oumerooe minotise, 
their cuoeldence Ibroogbout would be an evidence 
of identity, whose value we will now tiy to ap^^ise. 

Let us first conuder Che qaeatioo. bow far may 
the minotiio, or groops of then, be treated as »e<fe- 
peruktU variables 1 

Snppose that a tiny square of paper of only one 
average ridge*rotervsd In the side, be cut out and 
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drcipp«d ftt nndom od & fin^ prut; it vill idmIc 
£ rom vl«ir & minau portioQ of one, or pMeib )7 of tro 
Tboi« c*o be little doobt tlut vket ««» 
bidden could be correctif mtarpoUted by ^ply 
jwiiiig tbe ends of the ridge or ridgee tliot were 
mternipted. It ie &ite, tbe paper might poaiblj 
hnre feUen exactly upon, and hidden, a smote island 
or sDclosaie, and that oor recoBstruotioo wonld bare 
failed in cooaeqoeoce, but socb an acddeot la improb¬ 
able io a high d^yee, and may be almost ignond. 

Bepeadog the proceee with a moeh kfget square 
of paper, say of twelve ndge*mterrals in the side, 
the improbability of comedy reooDStructiiig the 
masked portion will have immeoeely ioeraased. Tbe 
number of ridgee that enter the square oo any ooe 
aide will pethapa, ae often as not, didar from the 
nombeE wbieb emerge &om tbe oppoetc side; and 
when they are the samo, it does not at all follow that 
diey would be continuous each to each, ibr in so large 
a space forks and jimeKions are sure to ocenr between 
some, and it is impossible to ksowwhieb. of tbe ridgee. 
Conseqaendy. there most exist a certain lise of square 
with more than one and lees tbantwelra ridge-ioterrals 
in tbe side, wbicb will mask so much of the priatv that 
it will be an eren chance wbetber the bidden portion 
can, on the arsrage, be rightly reconstnicted or not. 
Tbe dxe of that square must now be considered 

If the reader will refer Co I’lste 14, io which there 
are eight much enlarged photographs of porilons of 
difierent finger prints, be will obeerre that tbe length 
of each of the portions exceeds the breadth io tbe 
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propcruon of 3 to 2. CoBMguootlj, b; dnwiog ol« 
lino down tb« middle end two Unu hctom, eeeh 
portion mey be divided into eix sqoifm Uoreover, 
it will be noticed tbettbe aide of eocb of tbeee eqaara 
bis I ien^ti) of ibout ux ndge*iatervali. I cot out 
squires of of Bee« md throwing one of 
tbsm It rsodom on inj one of the eigbt portions, 
sDcceeded aimoet as freqaeotly as not in dnwiDg 
iinee oo its bach vbieh oonparisoD afterwards showed 
to have followed the true eoune of the ridgsa. The 
proviaiona] oatijnite that a leogth of aix ridge>iotervala 
approxiinuUid to hot exceeded that of tho side of tbs 
desired squatw, proved to be eorrect bj the follow* 
ing more enact nbaervations, sod by three different 
iDstbods, 

!. Tbe brat set of tests to verify this esti* 
mate were made npon photogiapblc snlaigeuente 
of rarioua thomb prints, to doable their oatunl 
sine, A ux-ridge-ioU;rral square of paper was datnpeal 
and laid nt random on tbe print, the core of the 
pattern, wl^ch was too complex in many eases to serve 
as an average test, being atone avoided. The prints 
b^g 00 ordinary albujnioiaed paper, which is alightly 
adherent when mc^stened, the patch stock temporarily 
wherever it was placed and pressed down. Next, s 
sheet of tracing*p8pet, which we will call No. 1, was 
laid ever all, and the margin of the squara patch 
was traced upon it, together with the couna of the 
surroonding ridges up to that margin. Then 1 inur* 
polated on tbe traciog*p^et what seemed to be the 
most likely coarse of those ridges which were hiddao 
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by tiu sqatre. No. 1 wu tbon removed, end • 
•ecood she«C, No. 2, vm laid oo, a&d (be margia of 
the patch was outlmad on it aa before, together with 
the ridgea leadiitg up to iu Neat, a oomer only of 
No. 2 wae ruaad, the square patch vaa vhlakad away 
from undameath, the comer waa replaced, the aheet 
vaa datlanad dom, and (he actual coorsea of the 
ridgea within the already marked oiidinc ware traced 
in. Ihue there were two tracinge of the margin of 
(he square, of which No. 1 contained the tidgea aa 
I had ioterpolatad them, No. 2 as they really ware, 
and it was easy to compare the two. The reaul(e are 
given in the firet colnmn of the following table :— 


brtRPOiiinoM or IUmbb nr a HiamesHateavIi SecABS 




I 

97\k 

• 

Y«bO. 

IU|bt , 

W?»8. 

I 

to 

11 

1 ^ 

}t 

17 

iB 

TmJ ^ 
i 

38 

1 


re 


II. Id ibe second method (he traclng-papere were 
discarded, and the prism of a camera locida used. 
It threw an image three times (be aise of the photo- 
enlargement, upon a card, and there it was Graead. 
The earae general principle waa adapted as in the 
fint method, bat tbs reenla being on a larger scale, 
and drawn on atoot paper, were more aabsfoetory and 
conveulenC. lliey an given in the second column of 
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Che Utble. Id tbu and ebe fote^iog mttbodi tvo 
difierent ponioM of tbe MfhA print ven aomet.iDia 
dealt vitb, fot it vu a littie dmr coDTeolect and 
aeeased aa good a itty of obluniog aTcrago reaolta aa 
tbaC of alwaja uaiDg portions of different fioget 
priDte. The total Dumber of fift^-tvo trials, bj one 
or other of the tvo methods, vera made from about 
forty different prints. (I am oat sure of the ezaet 
Dumber.) 

The reSDlta Id eoeb of the t«o methods were 
aomotimes qoita right, sometloes quite wioog. some* 
timee neither one oor the other, Tbe latter de* 
pended on the mdiTidnaljodginsat as to vbicfa clam 
it belonged, asd might be battled orer with more or 
leaa show of reeaoa by advocates on opposite aidas. 
Eqoslly diTidiog these rnUrmediaCe rasee between 
“right” and '' wrong," tbe reenlte wore obt^ed aa 
shown. Id one, and only one, of Che cesm, the most 
reasonable iotarpretation had not bees given, and the 
result bad been wrong wbsn it ought to have been 
right. Tha^pujaly personal error was therefore die- 
regsrded, and the result entered aa “ right." 

III. A third attempt vaa made by a different 
method, upon the lineationa of a fioger pnpt drawn 
on abool a twanty-fbld acala tc had firat been 
enlarged fonr tamee by photography, and from thie 
eolargement tbe axes of the hdgee bad been dnwn 
with a five-fold enUigiog pentegraph. The aim now 
was to reconstruct tbe entire finger print by two 
sDcceeBive and lodepecdent acts of interpolation. 
A sheet of tnospareot tracing-paper was mied 
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into »ix-ridg«-uit«rT&l Bqiiu«8, tad every oat of in 
tlCentM equtree «w rendtred optijM by ptstiag 
whiM paper upon it. ^eiog it the appeaitnce of 
t cbeu-botrd. Wbea tbit cbeqao-vork wae laid 
oo tbe print, exactly one half of the siz'ridge 
equtne were masked by tbe opaque iquafss. while 
tbe ndgei raaaiog np to them oould be seen. 
They were oot quite eo visible as if each opaqoe 
square had been wholly detached from its oeighbonn, 
ioBtead of toocbiog tbem at the extreme comere. 
Stoll tbe jc«s of information thereby occanoned 
was email, end not worth Uylag streee upon. It 
u eaaiJy understood that when tbe cbeqae^work was 
moved parallel to itself, through tbe space of one 
eqoarc. whether upwards or downwards, or to tbe nght 
or left, tbe parts that were previoosly masked became 
visible, and tboee that were visible became masked. 
The object was to interpolate tbe ri^es in every 
opaqne square under one of these conditions, then to 
do the same for the remaining sqaares noder the 
other condition, and finally, by combining tbe results, 
te obtain a complete scheme of the ndges wholly by 
interpolation. Tbis was easily done by using two 
sheets of traeing-paper, 1^ in succession over the 
cbeqoer'work, whose poaition on tbe print bad been 
ehanged meanwhile, and afterwards tndng the line* 
ations that were drawn on one of the two sheets upon 
the vacant eqoarss of the other. Hie results are 
given in tbe third of tbe table. 

Tbe three metboda give roughly piniUp results, 
aod we may therefore accept tbe ratios of their totals. 
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vkieh M 27 CO 75, or B4y 1 to 9, reptMeotan^ tbe 
chsDCO thfit tho rocooetructioii of Anj ux>ruije*mt«rTAl 
squ&n Tould b« coD««t uoder tbo giTen con^toooA 
On reokouAg Uie diAoes aa 1 to S, vbkh will b« doao 
At fint, it is obvioos CbaC tbe error, wbaCerer it 
DA}' be, is on the safe aide. A closer equality jo 
the chance that the ridges m a square ought run in 
cbe obecrred way or in some other way. would resale 
takiog a square of fire ndge'ificerrala in Cbe aide. 
1 beliere this to be Tery closely the right sUe A 
bar*ndge<lntarTal square it cetcauJy coo small. 

Wbeo Che recoDstracUd sqoarea were vroog, they 
bad none Cbe leas a natural appearance. This was 
especially seen, aod on a large scale, io cbe result 
of Che method by ebeqoer-work, in wbkb cbe LDoa* 
tiona of aa eotiie print were constnoted by gueaa. 
Being ao familiAf with the run of these ridges 
in finger prints, I eau spe<^ with confidence on 
tbis. bly aasomption ie, tbst any one of those 
reconaCroctioos represents lineations tbac might bare 
occurred in Vature, in aasodation with tbe conditions 
ootside the square, just aa well aa the lineadons of 
the actual finger print. The courses of the ridges iu 
each square are sobjeoc to uncartamtiea, doe to petty 
locoi inddenta, to which Che conditions ontaide tbe 
sqoare give no sure indicacioo. They appear to be in 
grest part determined by cbe particular dispositioo of 
each one or more of the half hundred or ao eweat'glanda 
which cbe square ^mCainA Tbe ridges rarely run iu 
erenly dowiog lines, bet may be compared to foot* 
ways across a broken conntry, which, while they 
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foUov 4 g«AanJ dineiioo, atb contomitllj deflected 
each ui£ee 4 * 4 toft of gna, 4 stooe, or 4 puddle. 
Stcd if the Dumbor of ndgeoomergiog&ciiD 4 ux^ridgo* 
ineerrel aqoere e^uola the nonber of tboee which 
eater, it doee aot follow that thej ran ecrose in 
perellel linee, for there ie pleotj of room for 4Df 
ooe of the ridgee to end, and mother to bifaicete. 
It ii jjDpomble, therefore, to know heforebend in 
which, If in 4D7 of the ridgee, these pecolioritiee will 
be found. When the number of enteriog nnd teeuiog 
lidgee ia uoequel, the d;fficait 7 ie iocreeaed. There 
Qkj, noreorer, be ielande or eaeloeorea In 407 par- 
ticolar pert of the aqaare. It therefore eeeme right 
to look opoo the aqusree aa independent T&riablea, 
in the genae that when the aonoundbig coaditicma 
are alone taken into accoont, the ridgea within their 
lixoite B14J either ran in the observed way or in a 
diflereot way, tba chance of these two contreated 
erente being taken (for safety’e sake) aa approzimUely 
equal. 

Id compariog finger printa which are in 
their geoeral pattern, it may well h^pen that the 
proportioDB of the pettema differone may be that 
of a slaoder boy, tha other that of a man wboae 
fiogera have been broadened or deformed by iB-neage. 
It is therefore reqoieite to imsgine thst only one of 
the prints is divided into exact equarea, and to auppoee 
that a retienktion bee been drawn over the other, 
in which each meeh included the eorreeponding parte 
of tbs former print Frequent trials have shown 
that there is no practical difficulty in actually 
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u)d it ii tiie of iflikio^ a fair oom* 

parisoB b«e«««D th« tvo. 

Tbwe ^•ridga-ijitar^al squares may tliaa i)« r* 

girded u iDdepsodsot noita, ssch of wbicli ja eqQsJlj 
liable to UI ato ods or otber of two alteniatira 
elaBsa, when Uie adTTOOodiag ooodiUoBs 6 r slcnie 
knovu. Tbs Ineritabls consequsace from this datum 
is that tbe chanoe of so exact camspoDdeoce betwe«D 
two diferent fiuger prioU, in each of ibe ai 2 *ridge> 
inteml squares inlo which the/ be diridsd, 
and which are aboot 24 in QQDber,ia at least as 1 to 2 
multiplied into iteclf 24 timea (usually wriusn 2 **), 
that it as 1 to about tea thousand ’will»ft"a But vo 
must not forget that the six-ridge eqosRwas takaa is 
order to oosuo uodsT-astimatioo, a dre^ridge square 
would have bean prafarable» so the advena i*>iar>iv< 
would in reality he enonnoosly greater still. 

It is hateful to hlubdar io caleulatioos of advsrae 
chances, by orariookiag camlsQOBS between vari¬ 
ables, and to ^ely asBume them independeot. with 
the RMit that indited aatimstea are nsade which 
require to be^tfoportionately reduced. Here, however, 
there seams to be litUe room for such an error. 

We must next com 1 :ue the above enormously 
onfavocrable chance, which wa wUl call a, with the 
other chances of not guessing correotly befoRhand 
(ha sUTOundiog condinona under whiob a was 
calculated. These latter are divisible into h and e; 
the cbaocs b is that of not gueuaing correctly the 
general coarse of the ridges adjacent to ewch square, 
and c that of not gnessing rightly the niunber of 
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ridgv tiist «Dt«r Mhl ia&u« from th« •qo.aio. The 
chan c* h bu aJccady been diseased, vith tbe remit 
chat it migbe be uJc«u as I Co 20 for Cwo-tblrds of 
alt cbe pattena It would be higher for the re* 
maioder, aod rery bigb iodeed for some few of them, 
bnC as it ia advisabla alvaja to uaderweimaCe. ic may 
be tabao aa 1 to SO ; or, to oblajo the cooeecdcuee of 
dealiug only with teIom of 2 multiplied ioto icaelf, 
the aCill lower rotio of 1 to 2*. that ia aa 1 Co 18. 
Ae Co the remaimog ebas<« c with which a aad 
b baTe to be compouaded, oamely, that of guemmg 
arigbC Che number of ridgee that enter and leave each 
aide of a particular eqaare, I can offer no careful 
obeerraCtona. The oumber of Che ridgea would for 
the moet part vary between five and seven, and choee 
in the different aquaree are eerCnoJy not quite in¬ 
dependent of one another. We have already arrived 
at auch Large figures that it la surplusage Co beep up 
more of them, therefore. leC us aay, as a mere nominal 
eom much below the real figure, that Che chance 
againat gnseuog each and every one of theee data 
correctly ia ae 1 Co 250. or aay 1 Co 2* (*25S), 

The reaulC ia, that the chance of HneaCiona, con* 
aCrucced by tbe Imagioacion according Co eCrktly 
natural forms, which shall be found to reaemble those 
of a eingle finger print in all their minniue, ialeaa than 
I to 2 ** X 2 * K 2 ‘, or 1 to 2 “, or 1 to about sixty-four 
thousand milliooa Tbe inference ia, that as the 
number of tbe human race is rechoned sc about 
aixCsen thousand milliona, it ia a smaller ebanee than 
1 to 4 that the print of a finger of any given 
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penon woold be extetlj lile« thAt of the aaise ftogn 
of ft &7 other laembec of the homsa nee. 

Wbeo two fingon of each of the two penoos are 
eompand, and fbood to have the same minutis, the 
improhahilltr of 1 to 2 * becemes squared, and reaches 
a figure altogether beyond the range of the inegtoa* 
tion ; erhen three fingers, it ia cubed, and eo on. 

A uQgle iaetaoce haa abown that the miiiatis are 
not iQTariabjy penoaoeot throngbout life, bat that 
one or more of them may poaeibly change. They may 
also be destroyed by wounda, and more or less die* 
integroted by hard work, dieeaae, or ago. A rnbiguitiee 
will tihua ariM in their ioterpreudoo, one pereoc 
aaeeitlag a reaembknea in reepeet to it partieolar 
fasUire, while another aaaerts dlaaimilarity. It ia 
tharofore of inurcac to know bov far a eonoeded 
reaemUaoca in the great majotity of tbeminutiiecom* 
tnoed with aome doubt aa to the remainder, will toll 
in &eour of identity. It will now be eoneeniont to 
change oar datum from a eia-ridga to a five-ridge 
eqnare of which about thirty-fiTO are contmned in 
a cogle piit, && X S* or S5 X 20 beiog mneh the same 
as 24 X 6* or 24 X S&. Tbe reason for the change le 
that this number of thirty*fire happens to be tbe sane 
aa that of the miouCim. We shall therefore not be act* 
log on&irly if, with reMirarioo, and for tbe sake of 
obtaining aome result, however rough, we confer the 
thirty*fire minntim tbemselree aa so many independ* 
ent ▼ariahles. and accept tbe cbance now aa I to 2 *. 

Thia has to be mnltdplied, aa before, into tbe 
footor of 2 *x 2 ^ (whieb may aCill be eonaidered 
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appropmu» ebough it ie too bdoU). making Ch« total 
of odvom eliMicaa 1 Co S''. Upon aucb a baais, tbe 
calculation ia «aple. There irould oa Che average be 
47 ioetancea, ooC of Che toCal S" eombioaiioQe, of 
MZiularit 7 in all but ooe panicolar ; ^ in all boC 
two; in all bnC three, and eo on aceordlog to 

the a^-hoovn bioomial expsnaiou. Takl&g for oon* 
Tenieoce the powere of S to which cbeae Taluaa approxi- 
mat«, or nthar with (he view of uoc oTeroecimatimg, 
let na take the power of 2 tbaC falla short of each of 
(hem ; cheae may be reckoned as reapeetive); equal 
to 2*, 2“. 2“. 2", eto. Eenc© the roughly approximaw 
cbancaa of reeemblaoce In all partdoulan are aa 2 " to 1 ; 
in partaailare but one, as or 2 J' to 1 i in 
all bac two, aa 2" to 1 : in all but three, as 2 ** to 1 ; 
in all but four, as S” to 1. Even 2* is so large 
as to require a row of nioe dgurca to expreaa it. 
Hence a few loatancea of diwiinilarity io the two 
phote of a wgle finger. stUl leave untouched an 
euonuouely large ra^ne of evidenee In favoiir of 
identity, and when two. three, or more fingers in the 
two pemoDB agree to that estenC. the strength of 
the evideoce risen by eqoarea. cobea, eto., far above 
the level of amount of piobabili^ which begins 
to rank as eertaiuty, 

Whaievar reductions a legitimate orUdoiBin may 
in the nnmerical reenlta arrived at in this 
chapter, bearing in mind the oceaaiooal ambiguibiee 
picnired in Fig. 18. tba broad fact remains, that a 
complete or nearly complete between two 

prints of a single finger, and vastly more m between 
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prints of two ot more fiagors. affordi ovideaco 
r^niriog no corroboretloot that the peisona from 
whom thej were made are the Let it o'a" be 

remembered, that this evidence ie epplicsUe oot 00 I 7 
to adults, bat o&n cetablieh the idcatitj of the eomc 
person at an^ stage of his life between babjbood and 
old age, and {or »obm thoe after hie death. 

We read of tbe dead bodj of Jeeebel de- 

eocred by tbe doge of Jaaoel, eo Chat no man might 
eay, “ TbU ie Jeeebel.'' and that the doge left onJy her 
sTpitli the palme of her hands, and the eolaa of her 
feet; but the palms of Che bands aod the soles of the 
feet are the very remaios by which a ooipee might be 
mou surely identified, if impressions of them, made 
dnnog life, were availebla 


I 



CHAPTER Vm 

PKCnilAJUTIBS Of t68 PIOtTS 

Tee data used io this oh^Cer sre the prists of 5000 
difereoC digitt, aamel/, the t«& dl^u of 500 difsrene 
psreoos; aocb digit coo thus be tmted, botb separ* 
ataly aod ia eonbuuikui, in 500 casaa Five buodred 
eaoiiM be tailed t large number, but ie eufficee for 
approximate rceulu^ the pereentagee that it yields 
may, for uutanee, be expected to be truatwortby, 
more oftoi tbaa not, wiUiin tvo umta. 

When propariag the taUee for this chapter, I gave 
a more liberal isteipretadoo to the word *'Aicb” 
tbaw sobaequeiitly. At first, every pattern betweso a 
Forked'Aroh and a Kascent'Loop (Plate 7) vas mud 
as ao Ajvb: afterwards they were rated as Loops. 

The rslstire frequency of the three ssTeral claases 
la the 6000 digits was as fellows 

Artbee .... S'S per seat. 

Loope .... 87*& „ 

Wheels , . St-O . 

T«ui 1000 

FroB Cbis It appears, that on the avenge oat of erarj 
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15 oc 16 <iigiCa, OM bw tB4rc^; out of orerj 8 digit«» 
two htro loops: out of o?sr 7 4 digru, oos bw « 
whorl 

This cosne ststostiesl tre&Uasot ksvea an made* 
quats impraaion, awch digit and sack band having its 
owD psonliarit;, so ws sss in tbs following 
table 

Tails 1. 


Pifcmtifdls 0 fs, mi It'iiprit m 6U tjfirml digm, 
fnm otarrwAMi tOOO HfiUtfiOO ytnmt 


1H«U. 


1 H**lk 



WWfi 

T^ttL 

1.... 

L«^ 

WW3. 

1 

7\»u1 

Uninb 

s 

^9 

ii 

100 

9 

99 

so 

100 

Fore-flBS« 

1? 


mm 

100 

1 K 

t9 

ea 

m 

'UlJdlado. 

? 

1 ?8 1 

mm 

100 

mm 

Td 

IS 

100 

Kris do, , 

S 

d 


Bum 

n 

$9 

Si 


Ijn/« do. 1 

1 

D 

El 

la 

n 

90 

8 

IOC 

. 


999 

147 

1 soo 

1 ^ 

1 

• ddl 

1 

lid 

hoc 


The percentage of arches on tbe varioae diglu 
Tarias from I Co 17; of loops, Aom 58 to 90: of 
wborls. from 19 Co 45. conasquenClj tbe atatistica of 
tbe digits oiueC be sepanted, and not Tniin>*Tl in* 
discriainaCefj. 

Ate the iL L. W. pattens dietribated in tbe 
awn*! W 47 upon tbe corresponding digits of the two 
hands f Tbe answer from the last table is distinct 
and curious, asd will be beet appreciated on rc* 
amngifig the entries as follows 
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FT90EI ranm 


CE^' 


TamII. 


1 


1 leorw 

, WacuA 




UA. 

' B4bL 

Utt 

P«4e*lMnr 

17 

! 17 

^9 

m 

90 . 

td 

UidSli'ta. 

■■ 

■I 


7t 

n 


laBJe Oe. 

■1 

mm 

0 

1 ^ 

1) 

$ 

Tliemb 

m 

■ 



i 


R>n({ <la. 

s 


99 


' , 

91 

Tvtal 1000 

90 


SIS 

9bO 

,— 1 

1 i«r 1 

11$ 


digiu tre geon to £cJl into two v«U-iDtflc«d 
group! ; tbo 000 iocludiog (be fere, tmddle, sad little 
fingers, tbo other ioeludiog the tbaoib sod dog* 
finger. As rogerda the first gronp, Che fretjueficj 
with which (LA7 pattern occurs b &07 nmed digit 
is ttwudcaUy the •■"^*> 1 wheilier that digit be on the 
nght or on the left hood; m rsgerde the Mcood 
group, the freqaeocy diffeis greatly in the two haodn 
Bat tihoQgh ia the first group tbe two fore*fiiigen, 
the two middle, end the two little fiogeis of the right 
hand are sererally ciroutnatanced alihe ia Che frequency 
with which their sadoua paUema occor.the differaoca 
between tbe freqoaaey of the pettems on a fora, a 
middle, nod a little Roger, napectirejy, is Tory great 
In the aecond group, though the thuobe on 
opposite binds do not rsaemble each other in tbe 
atataatfeal frsquency of tha A. L W, nor 

do the ring* fiogeis, there is a great reeemblance 
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b«twees th» nspecti*« fr«^u«itcie9 in tbe tbumbe and 
riog'&p^era; &r mstanca. tbe Wbotla eo either of 
tbeee Sngen on the left hood are onJf twotbirda as 
tvi miwftn as those on tbe rigbu The Agurea in each 
line and in each eoliuno are cooaiseaDt tbraugbout 
ill exfiraeaiog those eorione diffanaces, which most 
therefore be accepted as facta, and not as etaCistieal 
acoidenta, wbaCerer may b^ their eiplaoaCic4L 

Ooe of the most noticeable peculiarities in Table 
I. 18 the mneb greater ftequesey of Aicbaa os tbe 
fore-fiegers tbao on any other of the four digita. ft 
amonoS to 17 per coot on the fore-iiQgeTO, while oo 
the tbombe and on the renaining fingers the fre* 
queney diminiebes (Table Iff.) in a ratio that roughly 
accorda with the dietaoce of each digit from the 
fore*fioger. 


Tasls irr. 




fbnil ^ 

1 


M>0dJ« 

m 

' Llt4» 

1 

IU|>ii . . . 

n 

27 

■■ 

i 

mm 

Uft . . 
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The frequency of Loopa (Table IV.) baa two 
maxuna; tba prindpaJ ooe is oo the IfUle hoger, the 
Mcondary oo the middle finger 
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Star ' 
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76 

76 
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aa 

99 
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06 


TT 


dd 


WbwU (Table V.) are idcaC commoo oo tbe thumb 
and the nDf*fifiger, moat rare on the ouddle and littla 
fiogera. 
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The fore*fioger ia peenliar io the £i^aeacj with 
which the direction of the dopee of ita loopn diifera 
froca that which ia b^ far the moet comoioD ic all 
other djgiCe. A loop mwt hare a dope, being catued 
bj the diapodcion of the ridgee into the form of a 
pocket, opeoing downwards Co one or other side of 
the huger. If it opena towards the inner or thumb 
dde of Che band, it will be called as inner elope: 
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if towards ths oaWr or linl«*fiiiger it will be 
called an OQter slope. Id all digiu^ except the £»«• 
floors, the inner slope is much the more nm of the 
two : bot in tbs foro-fingora tbe iboer slope appeoie 
tvO'thirde as frequently as the outer slope. Out 
of tbe percentage of 5$ loops of the one or other 
OQ the nght fbre>finger, 21 of tbam hare an 
inner and 32 an outer alope : oot of tbe percenUge 
of $5 loops OD the left forefin g er, 21 hare Inoer 
and 34 have ooCer slopes. These sabdiviaiona 21*21 
and 32*34 corroborate the strong staCiaticnl simU 
larity that was observed to exist between tbe fre* 
queney of tbe several pattens on tbe tight and 
left foi«*fiogers; a cendition which was also found 
to ehameteriae the middle and little fingora. 

It ia strange that Purkenje conaidere the “ inner '* 
slope on tho fore*finger to be mcpre frequent tbaa 
the “ontec" (p. 34, 4). Uy nomenelatura differs 
from bis, but there ia no doubt as to the disagteement 
in meaning. The facta to be addoced hereafter make 
it moat improbable that tbe persons observed were 
ra<ully unlike in particular. 

The of digits to reacmble one another 

will now be considered in ibnir various combinationa 
They will be taken two at a time, in order to learn 
tbe frequeney with whkh both members of tbe 
various couplets are affected by the same A. L. W. 
olaos of panen. fiveiy combination will be die* 
cussed, except thoee into which tbe little finger 
enters. Hieae are omitted, becanse the overwhelm* 
mg frequency of loops in the little fiogsru would 
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mske tile reeolCe of cumpentivel)' litxie uiUreet, 
vbQe theit iosenion vouU greatly iAeteaee the size 
of ^ table. 
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9A 
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; H 

9 

49 
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00 
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A Btriking kMit b this Uat table is the eteec 
nniUntf betvaea comspoodiog entnee relatbg t« 
the same aod to the opposite baode. There are 
eighteen aete to be compared; nauelf, ab eoopUta of 
difcn&t namaa, b each of vhkh the frcqucncj of 
three difercnt clauee of patteroe is diaenaacd. The 
eighteen pain of eomepoodbg cooplets are closely 
alike ia every inattnce. It ja worth wfaUe to re- 
vraoge the figarea aa below, for Che greater cob* 
veoience of observing their resomblaaces. 



SbddtoandM^ 


Tbe agieemeot in the above eatriee ia ao cnhoualy 
close aa to have eaciteii grave auspieion that it was 
doe to Bome abeord blunder, by wbieb the 
figores were made inadvertently to do doty twice 
over, bat aabeequent cbeekiog disclosed no error. 
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Tboag^ Cb« OQUundtj of th« ruolta U vondarftil, 
th«7 iff« faiilj «mred 6t, and le»Te no donbt tbtt 
the ftlrtiomhip of ony on« putiouJor digit, vb^tber 
thumb, forB» iDuldlft» ring or littJe finger, to on; other 
pubeular di^t, is the aome, vhatber the two digiu 
are on the ssme or on opposite baada It would he 
a most interesting aobject of statisticaJ to 

ascerUin whether the dietribotioo of nnJfonnatiofls, 
or of the 'eahooe forms of ekia disease among the 
di^te, ooTToborates this aoespected and remarkabie 
result. J am eonj to have no means of aoder' 
taking it, being aasured on good autborit7 that do 
ade>juate collection of the necccwary data has yet 
been paUiabed. 

It might be hastily inferred from the siatistioal 
identity of the eoonoction between, eay, the right 
thumb and each of the two fore^fingen, that the 
patterns on the two fore^fingers ought always to be 
alike, whether arch, loop, or whorL If S, it miy 
be said, la ideaticaJ both with Y and with Z. thea 
Y aod Z most be identical with ooo inother. Dnt 


tbs statement of the problem is wrong; X is not 
idsutieal with Y and Z, hot only bears on identical 
amount of statistical resemblaoce to each of them; 
BO this reaaoniog is inodmieuble. Tbs character of 
tbs patum on any digit is determiDad by causes 
of whose ^ecise nature we are ignorant; bat *e 
may rest amured that they are numerous and Tariable, 
and that their Tariatlons ore in large part independent 
of one another. We can in ima^nation divide them 
into groups, calling those that are common to the 
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thamb and tlw fbn'fioger of «itb«r haikd, and to tboM 
coopUtt exclonvely, tbo A oaoMs; tboee that u« 
CiunjDOD to the t*o tbomba and to tbuo ezdusiTelj, 
tbe B e&OMo; &ad aimilarly those ooiai&o& b> the 
two foro'fkogejs exclueively, the C causes. 

Tbeo tbe sun of the T&riabk causes detainuimig 
the cU&s of pattern in tbe four aevaral di^ts now in 
quMtiion an tbee«;— 

Bl$fel ihuiDb A * B t sn r«wdo» oUed Z<j) 

Ith ikamb A • B * „ „ » X(^ 

&gbltor».&j>g«r A • C • „ „ « ZQ 

A ~ C • „ „ „ Z{,) 

Tbs nearness of relatiooahip between tbs two 
thamba is sufficiently iodicstcd by a fraction that 
eip wnno a the proportioa Lstweea all tbe causes 
common to tbe two thumbs ezdueively, and tbe 
toulity of tbe eausca by wbicb the A. L. W. class 
of tbe patterns of tbe Aombs is determined, that 
is CO say, by 


SuEiilarly. the nearness of the relatinoebip between 
the two foK'diigers by 

_ A.C 
A"C*Si^^Zig 

Aik) that between a thumb and a fore*dager by 


. (2X 


A-B-e-Xy)<« 8,^-2^ (Of V 


(«> 


Ihe flections ( 1 ) and (S) befog both greater then 
(3), it follows that tbe reUtionahipe between tbe two 
ibombe, or betweea the two Ibr^fiogers, are cheer 
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tjut between the titumb and eitW &re*fij)geri 
ac tba sane time it ii clear tbat n^tber of tiie two 
fori&er relaUooalupe it eo cloee w to reach identity, 
SimUart^ aa regards the other coapkta of 
The tabular enthea fuJlj coofiriD tbb deductioo, 
for, without going oov into further decula, it will 
be MOO frozQ the “Uean of the Totak*' at the 
botfiooi line of Table TI6 that (be average per* 
contage of caaea la whioh two diderent digita have 
the same olaae of pauercu, whether they be on the 
aaao or on oppoelte banda, ia 59 or 57 {aay 59), 
while the average perceotage of caaea in which right 
and left digita bearing the same same have the 
Bunc date of pattern (Table Via) le 72.* Tka ie 
barely two*thiida of the lOO vhich woold imply 
identity. At the eame time, tbe 72 considerably 
exceede the 58. 

Let oe now endeavour to meoaure the relation* 
ahipe between the vanona couplete of digits on a well* 
defined centauinal ecale, first recalling tbe fundamental 
pnnaplea of the connection tbit eofaaisS between 
relatioDabipe of all vbetber between dj^ta, or 

beCweOD kinamcn, or between any of tboee nuneroua 
varieCiea of related evenn with which ataiieticiaos deal. 

fielailonahipe are all doe to the joint letion of two 
groupe of Variable caueee, the one common to both of 
tbe related objecta, tbe other apeoial to each, as in tbe 
can just dinrTinned U^g an analogous nomeoclacnre 
to that already employed, the peculiarity of one of 
tbe two objecta it due (o an aggregate of variable 
cause that we may call C+5, and that of tbe other 
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M C+Z, m whicii C &rB tb« c«uaea commoo to boih^ 
ftud X and Z tlM apaokl mue. Iq suet proportion 
BB X aod Z (iiminiab, and C beoomes of OTerpowet- 
ing effect, m does tbe closenew of the rekUoiiekip 
inereese. Wheo X end Z both diMppear, tho result 
is identity of cberacter, Oo tbe other band, vbsu C 
diseppeare, all reletiooship ceases, end tbe Tamtioos 
of tbe two objects are striecly independent Tbe 
umpleet ease is that in wbicb X and Z are ec]ual, aod 
in this, it beeoznee easy to derise a seals io which O' 
aball stand tor do ralatioosbip, aod 100* for idsntaty, 
and upon which the iotenDediste degress of relatinn* 
ship may bs marked at tbsir proper value. Upon 
this assomptioo, but with some miegiviag, I wiU 
attempt to subject tbe digits to this form of measure* 
meot. It will save tdjne first to work out an example, 
and then, after gaining In that way, a dearer under* 
steoding of what tbe process is, to discuss its defects. 
Let US select for our example the case that brings cot 
these defecte in tbe caoet conspicuous manner, as 
foJlowB:— 

'fkUe 'f. tells us that tbe percentage of wborla 
in tbe right ring-finger is 45, and in the left 
ring-finger SI. Table Via tells us that tbe per- 
eeotege of the doobU event of a wberi occurring oo 
both the ring-fingen of tbs same peraon is 26, It is 
twqiiired to exprses the relationship between tbe right 
and left ring*fingors on a centesimal seaJe. io which 
0* >h«il stand for no relationsbip at all, sad 100* for 
the closest possible relarioosbip. 

If DO relatioosbip shcold exist, there would Dev«r* 
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cbelew b« t c«rtw perunCags of uut&D««, <jue to 
pme cbtnea, of tb« double eveot of *hotl< oecotriog 
in both riog-fingen, &od it is euj to cnkaUto tbeiz 
ftoquese; from tbo abova dat& Tb« SQinbar of 
poaiblo combiiiatioiiB of lOO right ling^fiogere vitb 
ICM) left once is lOOx 100> *od of tbeao 45 x81 voiild 
be doable e*ento as above (coU ibeae for brevity 
"double wborls"). Coosequently the ebance of a 
doable wbotl in any wgle couplet is eod tbair 
average freqoeocy io 100 conpleta,—la other words, 
their avenge peroentege ie 18*93, say 14. If. 
tbeo, the observed perceoC^ of double wborie ebould 
be ooly 14, it would be a proof that the A. L. W, 
claasee of patterse on the ngbc osd left ring'fiogen 
were quite iodependeot; eo tbelr reUtioztship, aa ox- 
preasad on tha centseimal eceJe, would be 0°. There 
could never be lees than 14 double whorls under the 
gives conditions, except through some sutistdcnl 
irregularity. 

Now eonaider the opposite extreme of the oloeest 
poaible relatiooehip, enbject however, and thia le 
the wash p(Ut, to the panznoont condition that the 
avenge freqaendes of the A. L. W, classes may be 
token os pre.eeZohlteAaf. As there ore 45 per cent 
of wborie 00 ^e right riog*fioger, and only 31 on the 
left, the teadeoey to form double wborU, however 
striogeat it may be, con ooly be aat&^ed hi 81 
oaiSB Thera remains a superfluity of 14 per cent 
cases la tbs right riog-finger which perforce must 
have for thdr partners either arches or loopa Hence 
the percentage of frequeney that indkstes the closest 
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HmmUs r«ktIoiiiLip under tlie pr«-aBtablieh«d CMdi* 
tions, would b« 81. 

Th« ru^ of all powibU rektion&hipe ia mpeet to 
vborlt. would oooeeqQe&tly lie WwKn e perceotu^ 
frequenop of the 14 and the iDexinou 81, 

while the obsmed frequency i« of the iotennediete 
TfiJoe of 26. Sobtracting cbe 14 from these three 
r&luea, we bsTe the eeriea of 0, 12, 17. Hieee tense 
can be cooTerted loto their equiTelents in s ccpteeimel 
scale that reaches from 0” to 100” ieatoad of from 0” 
to 17‘, bythe ordiaarytuleof three, 12:a :; 17 ; lOO; 
»»70 or 71, whence the waliie a of the obeerrad 
relstiooehip on the coDtcaunal aeok would be 70’ 
or 71”, neglecting decinuiU. 

Thb method of obuiiDiog the value of lOO” la open 
to grave ohjeetion in the prusent aiamplc. W« have 
no right to couaider that the 45 par eeot of vhorla on 
tbe right ni)g>fieger, and the 31 on the left, can ho 
due Co pre-eetahliahed eonditiODB, which vonld oxer- 
ciaa a panmoont effect even though tbe wborle were 
due entirely to causes common to both fiugen. Thera 
is some ael?* contradictioo in such a eoppoaitiom 
Neither are we at liberty to assume that the raspec- 
tire effeots of tba apsoal cauaee X and Z are equal 
in average amount: if they were, the percentage of 
whorls OQ Cbe right and on the lefE finger would 
invariably he equal. 

In thia particular example the difficulty of deter* 
eorraetly the acala value of 100’ le exeoption* 
ally great; elsewhere, the peieentaget of freqaesoy in 
the two membera of each couplet are more alike. In 
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tbetwo for9*fiDg«n,«id ib the two auddle fiiig«n» 

thej 4re cloiely elike. Therefore, in theee Utter cues, 
it U not uxtreesoaeUe to pen orer the otpectfon 
thot X sod Z hATe sot been prored to be equd, hot 
we must M«ept the raaulte la aU other ceeee with greet 
ciQtion. 

'When the digits ere of diSereot oamee,—as the 
tbanb et»d the fore*fioger,—whether the digits be on 
the eaine or on opposite beode, there are two cssee to 
be worked out; namely, such ea (1) right tbomb and 
left fore'fiogar, and (3) left tbonib and nght fore¬ 
finger, Each eecounte for 30 per cent of tho obaeired 
caeee; therefore the mean of the two percentages ie 
the correct percentage. The relationsbipfr calculated 
in the following table do not bclude arches, except 
in two inataoeea nendoned in e eubeeijusnt paragraph, 
aa the arcbea are elsewhere too rare to furniab uaefal 
results. 

It did not seem oecttsary to repeat the calculation 
for couplets of digila of diflereot tuunes, situated on 
opposite bands, as those that wen cslcuUied on 
closely tbe same data for similar couplets situated on 
(he same bands, suffice for both It is erident from 
the irregularity in the run of tbe figures that the 
Quits in tbe several entries cannot bs mors than 
vaguely approximate. They bare, howsver, been re* 
imed, as bdng possibly belter than nothing at aD. 


[TowVIII. 
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(0* mae NlnMaalUp 100’ albe uT»oM foriW Ufe«Au«) 
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dd 
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sa 
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tt 
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w 

47^ 
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Tb6 iifcb^s sirffiriratly miineroas in tbe 

fore-liQgen (17 p«r c«at) to fully jusUfj the ap- 
plicstaon of thisoetbcxi of ealculetioo. The neult 
vae 43”, which agrees fairly with 4S°, the mesa of the 
loope a&d the vbork. In the middle hoger the 
frequency of the arebes was only half the ahore 
amount banly au£cse for ealcuIatiocL It gars 
the result of 88% which ■!<»» agreae fairiy with 48”, 
the mean of the loop* and the whorl* for that finger. 
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Bomc defisiCe reiclw nuy be gatband from tliie 
cable notwicbstaading tbe irNfuJad^ wicb which 
the figures rue. Ite upper asd iovar balTee dearly 
beJcog to difereoc etMiabieal gronpe^tbe ubieeiD tbe 
fonnet bamg ahncA aojfoflEily larga then ttic«e in 
the latter, ia the prc^bion of 54* Co $7*, asj S to S, 
which Nrughly represeote ia auaietutl tenna the 
nearer relaciociihip between digHa of tbe eaue naoM, 
ae cetnpared to chat becweeo digit* of diSnenC nantea. 
It seema also (bat of Che 0 cooplets of digiGe bearing 
different namea, tbe rdationabip la doeat between 
the noddle finger and (he two adjacent onea (50* and 
sr, M againat 24*. 27*. 39* and 23*). It w fnnber 
seen m eeeij pair of ootriee Chat wborla are related 
together note doaely than loope. 1 oote tbit, but 
cannot eaplain it, So (nr aa my itaoacical bqnbiea 
into heredity be?e hitbarto gone, aQpecnliariliea were 
found to follow the n&e law of trensBiMoo, none 
bdng more eurely inherited than othere. If there 
were a tendency b any one out of many altomalioe 
ebaraoten to be nore heritable «>'»'» tbe rwt, that* 
ehanctar wonid become anbenally prevelant, in the 
abaence of reetmiobg infineacee But it do«a not 
follow that there are tro pecoharreatraining bflnencee 
here, nor that what ia true for heredity, should he 
true, b ail its details, ae regards the rebtianships 
betwean tbe diffannt digits. 



CHAPTER IX 
UBTBODS OP IPOUIKO 

Is this chapter th« s^etem ol eUssifleadon by Arches, 
Loops, and Whorls dewhbdd la Cbspcer V. will be 
used Ibr iodexiiig two, three, aia or ton di^Cs, as the 
case may b«. 

An iudex to each sot of fingor nuiks mads by tbs 
same pciBoo, is needful in Ernest every kind of inquiry, 
whether H bs lor deecriptive purposes, for investiga¬ 
tions into emee &ud heredity, or into questions of 
synunetry and eorrelacion. It ii esseotial to poMess 
an index to the Sngae marks of Imown criminals 
'before the mathod of finger prinia can be utilised as 
an organised means of detsetion. 

The ideal index might be conceived to consist of 
a contiderable number of Gompartmenta, or their 
equiTalenta, each bearing a different index^bsading, 
into whieh (he seta of fin g er prints of different parsons 
may be severally sorted, so that all similar sets shall 
lie in (he same eompartment 

The prinmpls of the propcesd method of index* 
headings la, that they should depend upon a few 
coospicuoos differences of pattern in many fingen. 
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aad oot npoQ nuny oaioaCe diflerencea in » fair 
fiojen. It ii etrtied into e&ct by duriogniahiog 
the A.LW. cUm of pattern oq aaob digit in aucooaaioo. 
by a ktur,—d fo Arch, I for Loop, *b for Whorl; or 
eke, aa an allenatiTe nothod, to aabdivide I by nung 
t for a loop with ao Iniur elope, aod o for one with 
an Outer alope. as tbs caso may be. In this way, 
the elaas of pattam in oacb sat of ten digita k 
daacribed by a sequence of ten leuera, the Tarioos 
combinsiiona of which ore alpbabetieaUy arraoged 
and form the different indai-haadings. Let ue now 
discos the beat method of carrying out rViie principle, 
by collating the reaalte of alternative mathode of 
applying it. Wa have to consider the utility of the 


i and 0 as compared to the simple I, and the gain 
throngb taldog aU teo digita Into accooot, instead of 
only some of them. 

It will bo instmcilve to print here an actual 


index to the finger printa of lOO dificrent perMna, 


who were not in any way seleoted, bot taken as they 


came, and to use it aa the baais of a considarable 


portion of the following reuarke, to bo cheeked 
where neeeenary, by reaulta derived from an index to 
500 caeca, in which theae bundred are incloded. 

This index is compiled on the principle Portly 
to be explained, eniUled tbe and o fore^finger*’ 
method. 


[TantB IX. 
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T*f MIX—TO 100 Sen or FnosA Firsts 
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Tbs «eqo«oc« in which tbe dij^ts have bc«D Rgu* 
tored is Dot from tbe Chnoib outwards to the little 
fioger, biit» on account of Tanoos good reasons that 
will be appredated as we proceed, in tbe foUowing 
order. 

The ten digits are registered in four groups, which 
are distingiushed is tbe Index bj the letters A, B. 
C,D>- 

A. /¥r». Tbe fore, middle, and ring-fiogera of 
the right hand taken in that order. 

R Secofid. IW fore, middle, and ring*fingere of 
tbe haod takeo in that order. 

C Third. The thumb and little finger of the 

D. Fmtrik. The tbomb and little finger of the 
U/t band. 
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Coase^eotlj cm index'heAding will b« of tbe 
fOPlD» 

new twdnil Tb*'! fonrA 

poV 

• «I It H 

These index* beadinge ere cetelogoed in alphebetieol 
order, Tbe metliod used in tbe lodex is ibet which 
tehee note of oo elopee, except thoee of loops in tbe 
fore-fiDget of utber bend. Cooeequeutlj tbe index- 
heading for m; own digits, priuted on tbe tic]e*pege, 
le i«2is off wl vf. Those of tbe eight sets in 
Plate VI, are aa (oDowe :— 
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For cooTenience of dceeripiion end referenee, the 
soecesiTe, entries in tbe speeimen index bnve been 
numbered from 1 to 100 , but tbst is no put of tbe 
sjstem: those figures would bo replaced in a teal 
index by names sddressen 

A prsliminstry way of obtaining an idss of (be 
difiereutoatiog power of as indu is to count the 
number of Che diSereot beadioga that are required 
Co oiaasify a specified nember of casee, A table is 
sppended wlucb shows tbe numbers of tbo besdings 
in tbe three alteroatiTo metbode (1) of noting elope* 
of ell Idoda in all dl^ta. (8) of noting elopes of Loope 
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oalf and in tlia fow-fingsn codj, and {8) of dungard* 
mg tLa alopM aJtt^tlier* Alao in aaoh of tbw thMe 
caaaa taldng aeeonnt of— 

{a) All tbatan digita; 

(ft) Uie for*, middla, and hog-fingen of both 
banda: 

(tf) thoo* —•"* three fingen, but of tbe right 
band onij; 

(<f) tbe fore and oiddle dngen of the right band. 
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Tbe colama beaded “all alopea'* rafera to tba 
method firet oted with auccma, and deacnbed in 
Uemoir, alreadj alluded Co (Pnx. .Aoy. 8oe., L891), 
aesompaued bj a apodaeo indei, from wUcb tbe 
preaent one «aa dsriTed. There Che directioo of 
tbe alope of er e ry pettam that baa ooe, is 
into aecoant, and in order to g:ive aa moob ecope aa 
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powible to tb« m tt bod, tbs tora Arch (I then ciJIod 
it 4 Ptuui^} vu cooeMed oomevbftC ov«r>lib«nll 7 
(m« p. 114). It V40 tofido to iadode tbo foiked« 4 Rb 
Fig. 12 (i), 4nd cvaii tb« Dueent'loop (t), bo loogat 
not loore a aiiigl« veeured ridga I 47 witbui the 
oDClioa of tba patton; tberafora mao/ of the e>Ballc>l 
arcbes bad alopea. 2 C ia not oeeauarj to troobla tbe 
reader vith tbe ounerical aomeoclatore that waa tbes 
uaed, tbe method itself beiog now obsolete. Fall 
particulan of it are, however, girea in the Memoir. 

A somevbst large experieace m sorting fioger 
phou m varioiu ways asd Rpeatedly. made it only 
UfO evident that the menUil strain and riek of error 
caused by taking aD slcpee into account was cooaider- 
abla. The judgment becaiae fitfigued and tbe aye 
paesled by having to aaign opposite meanings to the 
same actual direction of a slope in the right and left 
baoda recpectivoly. Than was also a frequent doubt 
as to tbe existence of a slope in large whorla of the 
spireh and circUt-iu-loop pnllcms {Fig. 1$, n, as) when 
tbe impnagions bad not bean rolled. A third objsc* 
tson is the mrity of tbe inner slopes io any other 
digit than tba fore-doget. It acted like a soporific to 
tho Judgment not only of myaelf but of others, so that 
when an inner alope did occur it nia apt to be over* 
looked. The first idea was to discard slopes alto* 
gather, ootwiebstaading the accompanying loss of 
index power, but this would be an unAecseaanly 
creochant measure. Tbe slope of a loc^, tbougb it be 
on the fbre-fiogar alone, decidedly menta ncogultioo, 
for it diflerentiatsa each loops into two not very 
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riva8& P&iim 


ClaV, 


BDsqoAl dutea. AgsPD, then u littls chance of 
miauke ia DCrtang it, the imprauion of the Ibumh 
oo the OBS aide and tboee of the remaiDing fingan 
on the other, affording eaej guidance to the eja 
aud judgment. These con^eraUons determined the 
method I now uee eielaavelj', hy which Table IX. 
wu compiled, aod to which the aecond column of 
Table X, baaded t and o lo Fo:e<fuigers,‘' refem. 

^e beading of the third coIqqiO) ** no slope,'* 
expiame Itself, oo aecooDt having hoeu there tfVr 
of ao^ alopea ahatevar, ao i and o diaappear, banog 
becomo merged under h 

The table gives a verj fsTooraUe impieasion of 
the diffarenliaeiog power of sJl th«ee luetboda of 
mduiog. By the ** \ o fora^finger “ methcd, 
It re^uiiGS aa many aa 76 diffcraol iodex-baadinga to 
include the finger prints of LOO different peiaons, 
195 of SOO persona, and 285 of 500. 

The number of eotrKa under each index-beading 
varies greatly; refereoce to the index of 100 eeie 
showing no less chan six entries {Nos. 60*65) coder 
oce of them, and four entries {Noa. 16<21 and 37-40) 
under each of two othem Thus, altboogb a Urge 
portion of the 100 eats sre ulitaiy entries under their 
several headinga, sod can be found by s eiogle ^efe^ 
enoe, the remainder arc grouped together Ithe the 
commoner sumamaa in adireelory. They are troubte- 
Boms to distinguish, aod cannot be eubdivided at 
all axeapt by supplementary characCeriatics, eueh aa 
the number of ridges in some specified part of the 
pattern, or the ebaiacter of tbs corea 
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IX 

Is rupectt th« diffemce of iD«tiE ketwwn 
tbs tbrss methods is somevlisC greeter^ as a gac- 
cmctl^ indicated by tbe next table. 


TaXUI XI.—J* 100 &«!. 
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Hence it is evident that the second notbod of 
fbre-fioger" is cepsble of dealing rapidly vith LOO 
cases, biit*tbat tbs method of "no elope" will give 
trouble in twelve oat of the hundred cases. 


[Tabu XII. 
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n* — io iM rlfkt b4jr W the MUe Ddoda bo* cwm (bw tbe 
Me k4J( ttwM k CMbtaiOos «/ eva at nurn «■•■• ibai •rvMfl; CMtafi 
bM ibM : PM Ml M ib« liiOM pH-tA kM M« tMnftiM t^Md la »• 9nl 
bairafUaeaUAMareaeadl pcMat aad ftU apiaM U Uu Maixl Mr 

T 1 i« eotriaa in Tiibl« XU. are derived £rozB a 
eatalogDe of 500 eets, and iodude all entriee that 
appeanid more than fire tsmea; in other erorda, wboee 
{requefic^ exooeded 1 per cenL Tbeee are tbe index- 
be«diB^ that giTQ eooDgb trouble to deserve leotioe 
in oatalogV^ of, eay, from 500 to 1000 ectt. 

la Che left l»a>f of Table XIL ell tbe Index-bead* 
inga are given, under each of vhicb more than 1 per 
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B 

c«at of tbe sets feU, vben tbe outliod of “ > and a i& 
was adopted; ilw tb« mp«<UTe per* 
ceata^ of tbe ca a e e that fell noder them. In tbe 
right half of the Gable are tbe eorreapondiag index- 
beadioga, together with the perceoC^ea of frequeoey, 
when tbe “oo alope” method k employed. Tbeee 
are diatlDgoiabed by Roman oumertde. Tbe great 
advantage of tbe "i and o fore^fioger " method Uee 
in ita power of brealdog op certain large gioupa which 
are very troableaoiDe Go deal with by the " no elope 
metbod. Aecording to the latter aa many aa 9'2 per 
cent of all tbe entries &11 under tbe mdeS'beading 
marked 01., bnt «■vf>rT^^ng to the "t-o fore-finger” 
method then aic distributed among the headioga 8, 
4, and 5. Tbe “ all slopes " method bas the perultar 
merit of breakmg op the targe group Noa 11 aod 
VIII. of *‘all wborle,” but ita Importance ia not 
great on that acoooot, aa vhoria are dlsdngniabaljJe 
by theii eorea, wbich are less tronbleeome to obaarve 
than their alopea. 

The percentage of all tbe eoCriee that fall under 
a angle indes-beadiog. aocordiog to the t-o fore* 
finger” method, dimfniwbee with the somber of 
entries M the feUowing rate :— 


YI1L 
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It ma; be that eTer 7 one of tbe 4* x 5*. or ooe 
buDdred eod five tbousud poeiible Tuietiss of 
ifideX'beediaga^ OMordiog to tbe "i-o fore-finger” 
m«tbod» may oeour m Natoie, bnt there ie much 
probabUitj that some of them may be eo rare that 
iastancea of i» entry under eertain beada would 
appear in the pogiatar, even of ui eaorcBOoe number 
of penona 

Hitherto we have euppoeed that printa of the ten 
fiogenbare in «ecb caae been indexed. The <)aeation 
now to be eonaldered, is the gain thrtpugb dealing in 
each case witb all ten digits^ ioeteed of following the 
easier practice of regarding only a few of them. 
The following table, drawn up &om the bundred cases 
by the all eJupee ” method, will show its amount 
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The trouble of printi^ reading off, and iodexiog 
tbe ten dlgitt, U praetacady twice that of dealing 
witb the eix fingers: namely, three on each of the 












Of inDKajta 


Ut 


bsfidtCh« Uiumb Wog iocoftTeaiect to psint &«id, 
ftnd b&Tifig M be pnjiUd lepAraUlj, even for a 
dabbed inpnsaioo, vbib tb« fingen of dtbar band 
can b« dabbed dovn aimdltaACOualy. 

Kor a large collaclioD the ten digit netbod ia 
eertaiolj tbs beat, aa it brB;Jcs up tbe big battalions ; 
also in ease of one or more fiogen having been 
iojuzed, it gives reserve material to nork upon. 


W« now come to the great difiouJtf io all 
cJasifications; that of trooutionol eoaca Wliat is 
to be dona vith thcaa prints vhieb cannot be 
eertmnlj u Arches» Loops» or Whorls, but 

vbicb iU between some two of them* TbcM occur 
about osce in evarj tarty digits, or onc« in every 
four jaite of bands. Tbe rousbat way is to put 
a mark by the side of tbe entry to indicate doubt, 
a better one is to nuiko n mack that sball expreas tbe 
nature of tbs pecuhanty; thus a particular eyed 
pattern (Plate 10, Fig. Id, n) may be treoaitlonal 
between a loop and a vbocl; under whichever of the 
two it is entered, tbe mark nigbt be an e to el)ow 
that anyhow it ts an eye. Then, when it ie required 
to discover whether an index cootaioe a duplicate of 
a given epednieu ia which a trinsitiousl pattern 
ocenra, tbe two headings between wbleb Che doubt 
lies have to be saarobed, and the marked eatries will 
limiC the aeareb. Many alternative waye of marking 
may be so ec eae f ully used, boC 1 am not yet prepared 
to propoes one as being distinctly the bsst When 
there are two of these marice in Che same set, it 
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Mldom bAppei )0 tbftt mm ivo Rf«re&c«i batTe 
to be lude, as iC is usual for the to be of 

the same Idod ia both of the doubtfol fijtgere. If 
the ambigoitiee twre qalte iodepeodeDt^ theo two 
marks would require tbor re&rencee, and three nailts 
would require nine. There are a few ooodeeOTpt 
prints that would fall under a separeCe beading, each 
u Z, Sunilarljr, as ngards lent or injured fingers. 

1 have tried various methods of sub-cisseificstioa. 
and find no difBoJt^ in any of them, but general 
rolee seem iaadvuable; it being best to treat each 
larga group oo its own mt^rita 

One method that I have adopted and dsacrifaed in 
tbe Froc. Jioyal Boe.. is to sketch In a cunive and 
sysibolie form the patterns of the several fiogera in 
the order to whirli they appear io the print, confining 
myself to a limited number of symbols, such as might 
he Qsed for prioter'e types They sufficed fairly for 
some thousands of the finger marks upon which they 
were tried, but donbtleas they could be unprored. A 
little violence has of course to be used now and then, 
in ^Uing some unusual patterns to some one or other 
of these few eymbola But we are funlliar with such 
procoaoes io ordioary spelllog, msldog tbo aaine letter 
do doty for diiFerent soiiods, as a in the words (U, 
ait, ask, snd a44 The plan of using symbols has 
many secondary merits. It ^cilitates a IsisuRly 
revision of first deurmina^os, it affords a pictorial 
record of the final judgment ♦hsi. Is directly compar- 
abis with the print Itself, aod it almoet wholly checks 
hlnnders between inner and outer slopes. A beginner 
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is resdisg wiU educate bis jodgmeat by 

habitually osing them at fint. 

The «orea gi^ graat a»stance is brsakisg up the 
T«ry large groups of all-loops (see Table X1L» Hoa II 
aod VIIL)i M does ao entry of the approiimate 
aanber of ridgee ia some selsrCed fiogere, that lie 
between the core and the npper outline of the loop. 

Tbe pku I am now uaiog for hee(4iig &ager 
priace is regular order, is thU:—Is the principal 
collection, the printa of each pecBoo's tan digits arc 
takoa os the eunu large card; the fuut hagera of 
cither hand belag dahb^ down eimultoneoualy abore, 
and all the too dlgics rof^d separately below. 
(Plate il, Pig, S.) Tju’h caid haa a hole three-eighebs 
of ao inch io diameter, pooebed in tbe middle near 
to tbs bottom edge, aod the cards are kept io traye, 
which they loosely fit. like tbo onxd eataloguee need 
in maay librohes. £aeb tray holds eseily SOO cairds, 
which are secured by a long stout wire passing like a 
skewer through the ends of tbs box aod tbs holes io tbe 
cards. The hlodcr end of the box is sloped, so tbo 
cards can be tilted back and essiiy examined; they can 
be inaerted or removed after withdrawing the wire. 

It will be recollected that tbe leading and there* 
fore the most eonapicuons beadiogs In tbe Index 
refer to tbs fore, middle, and ring*fioger« of tbe 
right band, is eoterad in column A of the Spenmen 
Register (Table IZ.) Tbs variety of these io the 
“i and 0 fere .finger’* method, of which m are 
DOW epealdog, cannot exceed thirty-six. there being 

L 
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011 I 7 four Tshetias (a, ^ w) in tiie fore'fioger, 6 nd 
Ttfi«tie 0 (a, {, v) is ea«b of the other tvo; 
•0 tb«ii m&iisium number is 4«8x8»84> The 
sctnsl number of sock iodex-beedio^ in 500 esses, 
and the nomber of enCriw that feil under each, vas 
foimd to be ss ft^owa 


T*SM XV. 

X« < nIriM «■ SCO eSM, ^ ib tk^lyjw pmaMs 

Oid»t0r*>/v thtfti*, mMft, vU nng'J^ftn ^ (b had ^ 



As Arth 

• ■ laward«lope4 Loop oa tbe fon*5e^r. 

«• OutvaHeloped Loop oe (le loT«'fio|er> 

/•Loep e< ncJm Idad ea tL« niddlo or ris| firtfw. 
mbWW). 


Tbeee 500 CMce supply no entries at all to eJevgo 
of the thlrty*si 2 indes-beadings, Use than five sotriea 
(or Qsdor 1 per cent) to ten others, and the supplj is 
dlatributed vtiy anevenly among the rtmaisiog fifteen. 
This table makm it easy to ealcnlste beforehand the 
spaces required for an index of any specified number of 
prista, whether they be on the page* of a Registw, or 
in compaitmenta, or in drawers of fflovable cards. 
















CHAPTER X 


raasoitAL iDsimncATiov 


Wb ep«ak is this obapter of tbe ud that 

Soger priotB oo give co perw>BiJ idcntiScatioo, aup* 
poaiog througbouc that feeiiitjaa eaiat for takijig them 
w«U aod i 2 he»ply» and tluC moro or Icaa practice in 
reading (baa haa Wa aoqoired bf maoj pecaona 
A lew iotrcductocy words will ebow euppoaitcra 
CO be reaeonable. At tbe preaent moment uy 
prinCar, and tlien are many pholara in every tows, 
wo«ild, at a cii&rge, blacken a slab and take 
tbe priote effectively, after beiag warned to uee very 
little ink, as daacribed in Chapter III. Tbe occupation 
of finger printiug would, however, fall more oacurally 
nCo tbe hands of pbotograpbara, who, in addition to 
bting found everywhere, are peeulkily well euited 
to it, for, taken as a elaae, they are naturally gifted 
with manual dexterity aod mce-hanieal ingenuity. 
Having eeeored good imprewiooe, they coidd 
multiply tfaem when neceseary, aod enlarge when 
deuxed, while the tteketing and preeervetion of tbe 
negatives would {all into tbeii ueual bnsineae rantine. 
As they already oceopy tbemeelves with one means 
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of A Mcoad meins of ilu 

Aas« reaolC is Allied to Cbeir preseot vork. 

Were it tiie custom for penon» abooC Co Ci&»el to 
Ask for prifiw of Cbeii fingers vben tbej vere pboto- 
grepbed. a familiahcj vltb the peculiarities of finger 
end the methods of deeeribing end claaeifyug 
them, vould become common. Wherever finger prints 
may be wanted for pnrpoees of atteetation and the 
like, tbe fact mentioned by Sir W. Herecbel (p. 45) 
as to the reodineoa with which bis native orderlies 
learnt Co take them with the ink of his office stomp, 
mult not be forgotten. 

Tbe remarks about to be made refer to SdeDtiSea* 
tion generally, and are not affected by the fact that 
the eomplete process may or may not include tbe 
prebmlaary search of & catalogoe; tbe two stages of 
saarcb and of comparison will be traetsd seporsCsIy 
towards the close of the chapter. 

Id civilised leode, boneeC dtiseoe rarely osed 
additional means of identifitatlop to Cbeir eigoatiLrss, 
chair photographs, and to perMoiI ioCroduetions. The 
in which other evidence is wentad are cbiefiy 
connected with violent death through eccideDt, 
murder, or suicide, which yield the consteac end 
gruesome supply to the Morgue of Peris, sod to 
corresponding insticoiiooe in other lerge towns, 
where the bodies of unknown persons ate exposed 
for idectificarioo. often in vain. But when hoMsc 
persons travel to distant countries where they beve 
few Of Qo Crissde, Che need for a means of recog¬ 
nition is sore frequently feln The risk of death 
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tbnmgh ftccid«at or chme U iocreu«d. ud Ui* 
probfi^Uty of subsequent ideotificetioQ Hi>nir>iiiVifl>l 
There ii e pombiJity not toe remou t« be dis* 
regarded, espedidly in time* of vnr^ of e bemdeu 
person being Arrested by mistake for Another man, 
and beiog in eore straiu to gire utisfaciory proof 
of the error. A sgosture may be distrusted as 
a forgery. There is also some small cLanca, wbeo be 
returns to his o»a country after a long absence, of 
findlog difficulty in proving vho be ia Bat in 
civilised hiods and in peaceable times, the chief use 
of a sure means of ideatiilratoon is to benefit society 
by detecting roguea rather than to establish the 
identity of men wbo arc bonast. Is this criminal ao 
old ofsnder t Is this nsv recruit a deeortcr I Is 
this profeased pe>uuooer penooating a nan tvbo is 
dead ? Is this npstart claimant to property Che tne 
heir, who vss believed to have died in foreign lands I 
In India and in many of our Colonies the absence of 
latu&ctory means for identifying pereons of other 
races is seriously felt. The natives are mostly unable 
to sign; their features are not readily distinguisbed by 
Europeans; and in too many cases they are cbarac* 
terieed by a strange amoont of litlgicosneas, wilioses, 
and onveracity. The experience of Sir W, Hsncbel, 
and (he way in which be met these oDfsvouiabis 
eonditiozks by the method of finger prints, hss bean 
briefiy deacribed in p. S7. Lately Major Ferris, of 
the Indian Staff Corps, happening to visit my labo¬ 
ratory during my absence, and knowing but little of 
what Sir W, Herscbel had done, was greatly imprussed 
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hx tiM pMiihilitsw of fiQ|«r pnato AiW tcquaui^ 
ij]^ biokwlf with tbe process, w# diwun^d the subject 
together, ead be rtxy kfadlf geve me bis Tieve Sot 
ifiseriioo here. Ibaj ere ee follov, «Hh a fsvthfling; 
cbaagea of words :— 


* DttHa|; t jttiod of n^MD of winA 

bavd bM pfljirt ih til# Pohbictl DifMrtiMU cd tli# Brat*/ 
Go?Mn0#b itM M«d #f M cfldii tymii of idoatiflWM 
b## bM eooitttdf ioMd oe aj 

^^Tb6 iioifonatj b lb# oolMir of baif^ ttd cottpbdon 
of M IfidM roM w>4ia MnUtct^on ht fm OMf, lad tb# 
of rocordbf tb# dwcriptm of la bdbTiduftl, oo ibol 
bo b# Aflorvurli ii tbw 

b#od^wnUfi|f vIhW )i u\ Ponu Or Dovmfri lutor#^ ii 
dm&i of ebMClor ood (ivM ImI hid# faolp idoolt 

tetlofu 

71# toftAoitf vltb *bMb 0 qaUt# of lodb oJmtio (o bk 
wMnl Ui ias#i# dair# to oo^l^ oon #od awi iad 
lb# obbGMwi tb#l aMfUM to liin at Wnb of afegwdl^ tbai 
iHiicb haa almd; W#a acijurid* moMn(4 to a ralifUa, aod 
pMM lb# eoapnbaoika of lb# <Pidiiai 7 W«a#ra aod TU# 
pa#iioii» Of r#li(iot, wiflti vilb 4 nMnl to### for bUptton, 
bfuifi aofioail^ inio lb# Oiril Coon# aii aaomotu &uab#r of 
lUft# AAc*in{ lard lo a aaliv# 8ata at ot# tim# nder mj 
{oKtkal obaf£#^ lb# pofc#ala£# of nil# fbr ib# fMmm of bed 
io vbict Ib# fid# VM dbpoiod aaoueiod to 50 laa tba^ 
vbU# ia 9i p«r oavV of tb^ cbo wDiiof b/ vbbb tli# moibr 
of tith puiptftod to haTO boo wa# r#|K)dba^ b; 4# 
fonMr tltb«h#)d#r #a fraodubrrt and not aionitod bj bita. 
Wb#€ il h r#mab#r#d ibat aa eoorafltia aajorii; #1 tb# 
boldor# vbo## cilia# oos# loto com ar#ab#dut#fy llllt#ral% and 
iba# ibkf #c#cuco of Ib# doMOtot# u acto#l#d hj a nark 
sad# bj 4 tUtd Iboagb oot alva^i appaneilf^ 

iaiarstad it lb# Maib^ it will ba ##ae *w tl^r# ii a vida 
doer op#4 to ffiud ▼botbic bj i#)## r#podiaiM or ofaaSod 
aatospt A diapoMsbo. 

* (t baa fro^matiy bapp#6od b ay aipailAA that a IriArfir 
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bdi CT vu npftdiMd; p«rm p«^^drtifl| ^ 

b4T» tt# tniwftf inTTtmj bid ^ 

of 1 ^ ttd Mtboniid up Oie to fifm or pcDWiiL ft 
for r<f)ftniioQ. Tbii w bp i eit«fofioil MmduI on 
Ibo prt of tbi bntdwp ud of (bo vTUiooroo^ oo^* 

emiojf ibi llao^ d^te, o«d oceuortiAM of tbo oxorutiofi ud 
fOfbMtion, doooliibod tlM iraplo dooiil of tbo vut vboo 
It w«i ooufbt to diyuw Witbcpiib (obif lAto tbo ftbki of 
Utobood tQonf Woolom ond ^Mro ficbploi, h voold bo 
itopoAiblo to orpUi bow wbo4 li ropttgfioot (o tbo ow lo 
dowon^i Tory frofMvclp occMlirod tt no ftof^ thM 

Toniil peovvitttion bp tbo otbor. 1!U^ bovover, U too l^rfo » 
oobjoco {or {tfwni pijrpoooo, bol tbo fu< rottotM tbit porjtrp 
w pf(potnOod in lodko CotvU to io oxMit uioown lo cbi 
Unitod KSogdoCL 

'^Tba iotOrvU of liAdboldtto «ro (artlaJlp ttfegotHed bp 
tbo Aot tbit roquirm d) docutouti oUeobeif tW tnoffrr of 
iamoaibki proponp to bi nyotofoA bit it oo^ lio ii]dijri^ 
tboufb nob ut tbo ibm apico of tbio iMtrr, bow tbo |Lforiitoi 
of tbo Ai:t too bw« and tn^oonUp aoo^ tuJUlod io tbo itaoMO of 
tbo prioeipil porooo^ tbo oxonitor. 

*^Sno4^ hio boon aidd to ebow tbit if ooiio MMplo bet 
«G«eoi OMiiii coild bo ooiMfod lo idteciip tbo porooe wbo 
bii ixoeutod i bond* ooioo of fnvd meb oa thoao wooJd priot^ 
oiSp dioo|)poir from tbo ptidMol iifMNri» Woro ibo lopoUwo 
to ifiMOd tbo Kifimtm Art %r\4 ewftfijo that tbo onpiil 
dMAMt u woU M ibo eopp lo tbo RofkUitioTv £took ihotdd 
boor tbo iaprinO of or »oro So|m of tbo u> iho 

dead, I biTo liotio Iwtitkax m aiyloi tLit not oilp would 
iroud bo doteriod, but tbit jn i abort doo tbo fioilitp of tbit 
JoOoctw wedd ieO is i datormb for tbo futnro. [Tbia woa 
pfWQooJp tbi oxprrUoeo of Sir W. Uonebol—F.G.] In tbo 
mijorltp of tOMy (bo tooro qooiUon would bo^ la tbo au A tbo 
poroco a & or la bo rolf and of tbot qooaUoo tbo Snfor 
aarka would f&t namiif piwof For onwpte, to uko tbo 
aaploit oiH A li mod te poMteou d mbo land, tba tJtla of 
yfckb ba U atitrd to baro pnftad vUb to anotbor fbr i oo^ 
ttdiiitootw Tbo doeuaiaat iod tba Bofwtritlon Book tetb boar 
tbo iaprtni of tbi bdix ftnftr of tbo n|bl brad of A A 
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NpudMUa, ud * MBptriM tAkt vbems iIm ingar 

paiMra of A it» vtiort, tb« ittprui eo iba decottMit ii t hup; 
waMtmictcly A did &ot oxoouu it 

In the idoilMatioB e( Q^goimopt tMJtione wlbo fiayer print 
nttbod would bo Te*7 vtlutblA At ««t period, I lud iba pop* 
uotb of iMoy bnadndt of nDlurp pMoloten. PonoeotjoD 
vot noM difleulti u> doMct b pettoos ecasinj; fton t 
*bo btd M loot! «i^ mnnBii«—I tod imto wpecaJJp wliore the 
eltlatnlt were WonML Tbe aittk* ot idoobfutioo noted In 
tlie peoiloo toll won utually rtrlttiost o( t-*” Hur bUct— 
brown—^o&pltxios vbeot colour—Utrbt of on 

forlorn*—umt wtileb tre oquoUy tppropntto to t ItTfe 
tonbor ol ibt poauoiim. Tbe dotcripiMD was Mpplecoont^ 
in noe ioetaacao, whore the pwnaowr btd teme dicKinguebing 
But or te»r« but ndi catao are conedertbly rarer tbas BJgbt 
W eappoeed, and ia weneo the Barks ire oot infro^otlf in 
•lecb n pofUisn ■■ Co praetMoDp ptoclode oompareoa Hera 
alto iKe impriet o( ooe or sore finger printe on tbo 
■nlficate, woaiM be nSeteel to aeule any doubt a* to 
Identity 

" Aa a large nuatbet of perteoi paM tbrougb tbe loditB gtoli 
not only wbile andergouig lonw of laprisonBeiu, but In default 
of payment of a fine, it cooU not but ptore of ra]ue were tke 
Eegor printe of one end all lecarod. Tltey nS^t aasat In 
Identlfyiog peraoM wbe bato formerly boon csoTccted. of w)>oa 
tbe local poUee have no ksowledge, and wbo bw a naio* that 
Bay be Ibe eoBmon property of half a Luadred b oay iBall 
town.’ 


'W^C«v«r difficulty may be felt in tbe tdaodfica* 
tion of Hiodooe, is experienced in at least an equal 
degree in that of the Cbineao rtaidenu to ouj Colonis 
and Setdamenta, who to European eyee are stili more 
alilea than the Kiodcca, and in ahoae nnms there ia 
nil! lees variety. I have already referred (p. S6) 
to Ur. Tabor, of San Ftanoiaco, and hia propeaal in 
respect to the registration of the Kemarks 
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•howiDg th« Deed of eame e4Qs&etot7 method of 
idoDti^iDg them, have mehed me from varioua 
Morcea. The Sntiek ff&rih Borneo Heraid, Augwt 
], 16&S, that hea before me aa 1 write, allodea to the 
diffieoltj of ideDti^iDg cooUs, either by pbotographa 
or iDeaeuecQeiiu, as Hhely to become ioiportoftt ui 
the early future of tbstcaooCry. 

For purpoece of registratioQ. tbe oiethod of prm^ 
Ipg to be employed, muet be oae that givee Uttlo 
Crooble 00 Che ooe baod, e&d yiclde the maximsD of 
effideoey for that amount of trouUe on tbe other. 
Sir W. Hcrechcl impreMd umullaneoiuly the fore 
and middle fiiigere of tbe right band. To Improce 
eiiaultaneoaaly the fore, middle, riog'fingcre of tbe 
right band oogbt, however, to b« better, the troollo 
beiog 00 greater, while three pnote aro obviouely 
more efiective than two, eepedally tor an off-hand 
eompArisoo. Moreover, tba patteroa on the ring- 
finger are much more Tjuiable than thoao on the 
middle finger. Much aa rolled imprcaeioiia are to 
be preferred' for minute and exhaustivo comparieone, 
they vould probably be ioeonvenieot for pnrpoece of 
repetration or atteatation. &ch finger haa to be 
rolled separately, and each eeparate rolling talree 
more time than a dab of all the fiogere of one 
band aimnltaDeouely. Vow a dabbed impreasioa 
of ereo two fingen is more useful for repstntioa 
pnjpoeea tbao tbe rolled impreeaioo of ooe; much 
more is a dsbbed impreedon of three, aapecislly 
when tbe thud is the Tanable ring-fioger. A^io, In 
a aimnltaneous inpresaioo, there la oo doubt as to the 
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BeqaeoM o£ tii« pTuU being conect, but there 
os; be Mise oceasoo&l buigliiig vbeo the fingen 
ere phnCed sepantelj. 

Tot meet erimijiRil isTeeCigaUeoe, and for eome 
other purpeoee aleo, the qoMtioo u sot tbe aiiDple 
one juet coneidataJ, Bamely, "le Athe Berne person, or 
a diffuent psrsoo front B t" bob the much more diS- 
coJC problem of " Wbo » thia oskiiows persoo Z ? 
le hie name contained in such and such a regietet i " 
Ve will DOW coneidar how this qoestion may bo 
answered. 

RegiBtaTB of eriounals ara leapt in all dvUiaed 
countriea, bat m Francs they are indexed acoarding 
to the method of hi. AJpbonae BertiUon, which admits 
of an aSectiTe search being made throogh a large 
coUactioiL Wa shall see bowmucb the differentiating 
power of tbs French or of any other system of 
indeilDg might ha increesed by inciodlng finger 
pnnta in the rejpstsr. 

H. Benilloa has described his system in three 
panpUeta 

(I) Ihe frtH^ it tnliinfemitie, Hcttail das 

Aaaidwdi DSacgnphisIiitanM. PaiislSSl. (8) Xw ttftaJ* 
waAi satU^MtanfMS, Ooeferwa fuW so Cbegr^s PealMatian 
l&WnuUoosI d« SMaa, Nor. tS, IMS. (Si Ar J<m£JLmd~ 
9wnr At wnie* A» aytabw a nfe. AJ) tb« aboT* are puUialMd 
by WiMBB. ISO Beotoned St Oemab, ftria To tbwe 
BMt b* added a rary ntanetiog bat saooymoaa jeo^et. 
fcMad «a oSeU dweaeau, aod wUeb I bsTe iwsos M bev 
ia MlWlMd by U BenillQe, aaaiaJy. (t) L'ttttitnfmttrk 
<asn m Ptrti, sa 1S8S ^ G. 9 Bue Oaomt'Daterlgba 

?aria 
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tlMM A nUUatikl Tolaoe ia tortiuoBj'cj^ 

^re * att^MUrj M^loa to coim jiwtwit uMcrt^fiei, 

Xhe sctlo on which tho umct ii urrUd on. le 
v«r; karge. It was began in IBSS, and by the end of 
18 S 7 no keas tktan 60 ,OCO wta of neunra were in 
haoi. hot thus far ooJy &k>oot one half of the peraoDs 
ajreaud in Pa^ were measued, oviog lo the inenS* 
ciency of tho staff. Arraogmieots were then dimU 
for iu further ezlenaioD. I'bere are from 100 to L 50 
priaoDera sentenced each day by the Coorte of Lav 
in Paris 10 more tKan & f««r days’ imphsoooent, aad 
avary one of these is ssol to the IMpdt for tweaty* 
foor bottra. While there, they an now sshminsd to 
BertSiana^ a newly coued word that haa already 
coma into nas. This is dooa io the forenoon, hy 
threw operetora sod three clerks; six offic i als in all 
About balf of the prisonera are old offenders, of 
whom a considerable proporboo give their oamee 
correctly, is is npidly renhed k>y an alphabericolly 
arranged cetalogoe of cards, each of wtieh contsiae 
front and proEle pbotogrepbs, and seasureaents. 
The renuiindar are exuinioed strictly; their bodily 
mariu are recorded according to a teree eyttev of a 
few letters, aod they are variously msasured. Each 
peteoo oceupise seven or eight minntes. They are then 
pbotograpkied. Prom sixty to seventy>five prisooart 
go throngh this complete process every forenoon. In 
the afternoon the officials are engeged io making 
uumerona copies of each set of reeords> one of whieb 
ia eeoC to Lyon, and another to hfanoille, where 
there swe eeUbliahateoU. They also clamify 
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the QOpitt of racorde tiut are r«<MT»d &ooi tboM 
toviu Eod «lfie«bero n FrASce, of vbioh Jiom Mvont^ 
to ono hondred BTrivo diiJj. LMtlf, tbe^ soarcb tb« 
RogifiUn for dupDcftM ««Ce of meAEoree of tbow, 
whetber in Puii or u) tbe prorinoM, who wer? 
snspocCed of boTing ^ven false oemes. Tbe eotiro 
etaS* eoQMaU of ten penons. It is difficult to rightly 
iDterpret tbe bgotes given in tbe pempblet (4) et pp. 
iS*94. ee they appeer to disagree, but as I understand 
them, 562 prisoners who gave false names in tbe year 
IB 90 were recognised by BwUl^wige. and only four 
other persons were otbenrisa discovered to bare been 
convicted pnvioDsly, who Lad escaped recognition by 
its means. 

I bad tbe pleasure of aeeiog tbo ayetam in opera¬ 
tion in Paris a few yean ago, and was greatly 
impreased by tba daftoaea of tbe measunog, and with 
the awiftnen and aoccees with which the aaaistanta 
as arched, for tba cards cootaioing eotriee Mmilar to 
the oeasorea of tbe prcsoiier then under examioation. 

It is atatad in tbe &pao 2 ewtenS 8 (p. 12) that 
tbe basis of tbo cloesi/ication are the four messure- 
monts (1) Head-length, (2) Haad-breadth, (8) UiddJe- 
&nger-length, ( 4 ) FooC-leogtb, tbeir ccoetsney during 
adult life neatly alvsys [as atoied] bolding good. 

of these four alemenU severally ia eonaidered as 
belonging to one or otbor of three equally nomatous 
clasoee—medium, andl&ige; oonsequenily there 
ate S* or SI prineipal headings, under some one of 
which tbe card of each prisoner is in tbe first instance 
sorted. of these primaiy headings is suctes* 
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aiyalj u>Ui«id«d» on th« same gtoenl pnociple of 
» titc««'fold clftaifcAtioD, fte«ordiQg to other m«asum 
tbftC we more or lew eohjact to ancenamtiee, oasielj, 
the height, the epaa, the cabit. the length asd 
breadth of the ear, asd the be^t of the bust. 
The eTe-eoloui alooe ie subjected to ecrea divkiooa 
Tbe geoeral reealt ie {pp. 19, ii) that a total of 
twelve meaaum are euplojed, of which eleveo are 
olaeeed on tbe three-fold phaople, and ooe oo the 
aeees’fold, giving; a final rceoJt of 3 *^ :< 7 , or more than 
a million poeaible comlunationa. U. Berblloo con* 
aidece it bj oo meaoe oecessaiy to ebop here, but in 
his chapter (p. 22) on the " Infioito Exteoaioo of the 
Classification,” okime that the method mej be in* 
defioitelj estended. 

The aucceu of tbe STsteis is considered b? many 
experet to be fully proved, notwiebatandiog many 
apparent objeotions, one of which is tbe dJfilcalty dee 
to transitional eases: a belief io its eooceea has 
cortainly obtained a firm bold upon tbe popular 
fmagioation^ Ptanee. Its general acceptance also* 
where seems to have b««n delayed in part by a 
theoretical error in the published caleulations of its 
eScIeney; the measures of tbe Uinbs which are nn* 
doubtedly cocTelated being treated as independent, 
and in part by the sbeooce of a sufiicicntly detailed 
aceoDDt of the practical dlffienltiee experiencad in 
its employment. Tbos in the Apflxtaiion protiq^, 
p. 9 : Vo are embartaesed what to ch oos e, tbe 
number of boman meaeorea which vary independently 
of each other being considerable.'’ In tbe Sxgnidt' 
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“ It Wa »bowii ” (b; iia«inr>i..g 

tbift Uid«p«iiiUa( vahftbilit;) " Ihst by MT«n meuure* 
m«iiU, 60,000 pbotognphR as be eeperaCed into 
battfbM o(1e«s than ten In each.” (By the vay, even on 
that awumptioik, the reault ia aomevhai ecaggeiated, 
the £kgure» haTing be^ emvol at by eacceaavely 
tehing tbe higher of the two neareet sound eelaee) 
In ehort, the generaJ (one of these two toemoira ia one 
of eodiuuutie belief in the method, based almost 
wholly, so far as is there shown, ob qiieetlonabJs 
tk«0ntk groaods of effioency. 

To learn bow far corralalion Interferes with the 
regulanty of distnbiitiooi cnusiog more entries to be 
made under some Indei^hcads than otbece; as was 
tbe case with finger pricu, I have daaified on tbe 
Bertilloo system, SOO sets of measures taken at my 
labontoiy. It was not praetleable to take more than 
throe of the four primary maosurss. namely, the head* 
length, its breadth, and tbs middle*finger*length. 
The other meaute, that of foot'lengtb, is not made 
at my laboratory, as it woold require the shoe* to be 
taken off, which is ucoovesieiit since peiuns of sU 
ranks both sexes are measured Ibore; Lot this 
mstteie little for the puipcae immediately in riev. 
It ehoold, bowerer, be ooCed that the beaddengib and 
head’bresdth hsTs especial importance, beiog only 
aHghtly correlsted, either together or with any other 
dimenaioa of tbe body, Maay a man has a 

head that ia large In ooe or both direcUeos. while a 
email msa rarely baa a large foot, finger, or cobit, and 
conTeiMly with respect to large men. 
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Th« Mowing bet o£ fire meaaucw of web ol tte 
500 pwbOM were then tebuleUd ; ( 1 ) heed-loigtli ; 
(d) hud-brebdth ^ (8) epea s (4) body beigbt, tbM ia 
the h^ht of tbe Cop of tbe bead from tbe leU oo 
which the penon u^a-. (5) Quddle*fiDgei>length. The 
mewmemeote ware to tbe aearebC tcntli of as ioeb, 
but in eaM8 of doobt. ba}f-Centbb were recorded in 
(1), (2), and (6). With tbie noderace mioutenea of 
meabiirement, ii was impoauble ao to divide the 
meeanm ae to give better resolts cban the following, 
which ahov that the nnmbefB in tbe three claasee are 
not as equaJ as deatrable. But tbe/ oeTertheleas 
enable oa to arrive at an approximate idea of tha 
irregalar character of tbe dietnbucioo. 
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660 a 70't 
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, 101 

. 17) 
117 
DO 
160 

m 

toi 

w 

m 

176 

1 706 

1 1)6 

166 

)66 

144 

600 

MO 

600 

600 

600 


The distribotioD of themeaaiutaie shown in Table 
XVII. 
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TIm fre^aeoc; ititih iHiicli I, 2, S,4, eM.,«en vw« 
foQ&d Co fall Qodex tb« buds ia4ei>h««di^ u tbova 
m TsblB XVIII. 

Tm« X711L 



No BSUDj^e ww found of Sd, uij of ooe*U]ird, of 
cho 245 pouiblo coalMnnuoDa la oae cue no l«a 
tbao 24 Mta fell uoder tho Bome b«od; id aoother 
cose 19 did so» u»d Uicre wen two cssss io wbieh 14, 
11, sod 10 uTenllj did Che ssme. 17)08, oot of 500 
secs (»M the fire boctom Hdss io the kst eoioam of 
tbs sboTs Ublo) BO less thso 118 sets fell mCo fevr 
classes, Sscb of which inclnded from 10 Co 24 eacris^ 
The 24 sets whose ladez-aumber is 4<M, + •»■ + 
admit of bsiDg easily sabdi^ided aod n|HdJy sorted 
an expert, into siBslIer groups, pajing regard to 
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ec4uideraU« <icfFer«Deas only, in tbe li«ad*leitgtb aod 
Kcnd-breadtb, After doio^ this, two conpareti^jf 
Urg« groope reuaia, with five cM«a in each, vbieb 
require fnrtber eaidjeie. The^ are w folJow^ tbe 
hei gh t and e 7 e*eoioiir being added in each easa, 
and bracketo being ao placed aa U) indicate maa- 
aurea that do not differ to a anfficlena amoont to 
be aunly diatinguiabed. No two seta are alike 
(broughoat, aotne difference of eonaidarable inagmCade 
always occorriog to diazingvieh them. Noe. 2 and 3 
come eloaeat together, and are diatingoiabed by eye- 
colour alone. 

Ts3u XIZ. 


Five swa of HeeiHaaffli OO, and EAd-bteallh e*l. 
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Tbia ia aatiaEaotory. It above that each one of the 
flOO Mta may be diacingniabod from all the otbera by 
means of only seven elemenia; for if it ia poenibla 
BO Co subdivide twenty-four eotriea that coma under 
one indei-beading, we may aaenme that we eonld do 
BO in the other caaee where the entriea were fewer. 
Tbe other meaaurea tbit! poaocoa Btrengdi of greap 
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utd br«&lhug c*pt«it7~4n cloeelj comUMd vitli 
suture end bull. whUe ej^eught and uactioD'tdiQe 
ere o&crmekttd, but tbs latter are hardly sulCed 
to twt the further appLcedoa of tbs BercUloD 
Bathod. 

It vould ^pear, ftom thsae and other data, th&t 
a purely aothropometrie cUaai£catloB, inupectiTe of 
bodily marks and photogr^hs, would e&ablo an expert 
to deal with registers of eoaaideraUe aixe. 

tWwng in mind that medioeritia differ lea from 
one another than members of mtbsr of (be ertreme 
claSBoe, and would therefore be more diSicolt to die* 
tisguisb, it aeme pobable that with comparatiTely 
few exceptiozu, g< UoM two thooand adulU of the 
ume tex mi g ht be uidividuslieed, merely by means 
of twelve careful measures, on tbe Benillon system, 
making reasonable alJosuneee for that ■"^tl^I change of 
preportioDS ihst occurs after the lapeo of a few yean, 
and for inaecurMiee of meaSaxomeoL This estimate 
may be far below tbo tenth, bat more csDOOt, I 
think, be safely inferred from the above very limited 
experiment 

Tbe system of registration adopted in tbe AmerK&n 
army for traemg suspected deserters, was described in 
a memoir eouaibuted to tbe “ Internationa Congress 
of Demography," hold in London in 1831. The 
ueueir haa so far been only published in the 
Ab^raeu of Papers, p. S38 (Eyre and Spottis* 
woode). Its phraseology is unfortunately so curt as 
aoustimea to be difficult to ondersund; it tuns es 
ftdlows:*^ 
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P«rmu( Idttititp ithermin^ bj^ mm iftd otlw 1^7 
avts b; CoIomI ChMilm & Crwlai MdUft|orChAr]w8iMfti 
Mcdutl D^fPUlAiMti TJ & Aniy« 

DMftiot# frott UMtMi Sum Amy telJATMi lo pudy 
AXbOOd dOWflAW^ OW<B|; lA rApA4i<(t» 

DaIMCOA of MpMAPA pttirhlA U aU bcdf Busb of aII 
fMfUU mrdML aQ dMftAtl AAd All fACnUM coapATcd 

vitb pTAnoAi dcAortM 

lo bbA me datbugMl {or roia# oiclodod froa n> 

fWy. 

BoryOoi'A AothMq^oaatric aotlud inioCcmuWfw^ oooiIf 
vuTtul* Wauat poaibU iwofUMM Ia ooMurroMoCi Aod 
b»c«i»r of AUovAbIr orrori* 

Boi idoaUtj AcfawwMfMl foUowiof AoiaodAnt iodriiblA 
aArtt^ ^Ima bolfbt) AfA» And hoh Urly corzAAfcnd. 

Hut ii, BAttiUoo'i eoUAUril avUmm U pmUoJty priaory 
9fiitfm hr ub piirpir 

TbrcA ii Bird Iat ^dv oao aa ootluvA Ifuro OAid pvitig 
AAtoriof AAd pMATur AfifCAcM, dlvidod by Ubm iotA 

WgiOM 

Tl*Mi% sbomAg acb poiMiuet mark^ are filed alfifcabatjMllf 
al ibe SurgeM'OeoereTe ofiee, War Cei«nkaAt 

Aj » '>»'» go«e out Sor ceuM or daeeru, Macard ia plaead b 
a aapanW flJe 

Hie carda of recnuia e?« cesipemd wilk tte laat-oentiofied 
file. 

Tenekatfiia eODparkeo, a refialer b l•B*eh(*•a)l opaMd, 
OM to JigbMjad and «««lar darfc^f e4 ua Eadi ir aoV 
(UiUed btfi a fair fiuniber of payae, aacodJo^ ts hoifU of 
efttrtsie, aed «*eb page la ruled b mhbba for bod; ngma 
Tattooed asd MfrBttocad taae of baigbl aed «j*$ ere 

aatered oe oppoale pagee. Beeraiu aitbout ^ 

naipared with deaaiten). viBli lauoca; but reefulta wltb taitooe 
■re eoapand vitb bo4i claiaeas 

Oa ite N^itec S T B U, «i«, are aaed ae abbr«rba»B to 
acar. Uttac^ binb*nutb, aigler ba 

Ote ineb ae«b eida of l aacrded beigtU aJlo*ed to nriwioa 
<■ datoU^e neeaureiBenl. 
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WlicD pnbubiJKf d idntHf (.ppaw, origm&l card It 
atod for eeafaritoc. 

0 *q( i« «b«tAdei In |Mii||sratb| ne* ■j'Mfm. IM pncUetl 
««i%jog b«^ta witA 18tl, tad, t« iatlodt Uay 1S91 ( b 5 Boatlii, 
F.O.{, oitt ^ lUxy'tvo eat«i of ntpcctad frtud aixty-oc* prov«d 
real 


Tb«re tom« iDtcretiing ditcoMdoo, bo(b apon 
this momoir oa s Terbal commuiUBatioD concen* 
iog tbe Kranch aetbod, tbnt Lpem msda U. 
Jacques Bertillra the statistician, wbo is a brother 
of it« origmstor. It appeared tliat thera woa room 
for doubt ^betLcr tbo anihropoaecric matbod bad 
nKiTed a fair trial is AmeRBo, the meaauremcDta 
being mode bj penooe sot spemidly tniocd, wjjeieas 
in FroocQ tlic estalliabscsta, tliongh omitU, ora 
tboroughtj eflKienb 

Tliere ora aimoet always jnolasorlj|jtli*iBarks, seir- 
ing for identificatioo, on tlie body of every one, and a 
record of tbeae la, oa already noted, an important 
though subudiory part of the BertUJon system. 
Body-marks sk noted m tbo Engllab registers of 
criminaJs, and it is curious bow large a proportion 
of iheao men are tattooed and scarred. How far tbs 
bodj'matka admit of bciog use^ly charted on the 
American plan, it is didieolt to say, the eueceaB of the 
method being largely dependent on the care with 
vbieh they are recorded. Tbo number of persons 
bilberto dealt with on tbe Ajneriean plan appears 
not to be very large. Ae obaetrations of this class 
rei^uire tbe person to be oodreased, they are nn* 
suitable Ibr popular purpoeas of idendfication, bnt 
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the mark* luve the merit of eerriiig («ideotify eC ell 
agw, whkk the meuureiMDte of the limba here not. 

It eeemft eu&Dge (hut no ngieter of this eo 
fiu u I kuov, (Akeo aceouni of the (eeiL If a man, 
OB being hnt regietend, ie deBeieBC io eert^ teeth, 
thej an aim to be abecot when bo ia examlued on 
a futuM oocaaion. 3 e maj, nod probably vill in the 
menntUDe, have loot otben, but the laet of bia being 
wieboue epeeified teeEb on the first oecaaion, azdudee 
tbe pceabiliCy of bia bmg aflerwarda luieiaken for a 
aan who atill pOBBeaeee tbem. 

We wUl now separately eununanee tbe reeulta 
amved at, in respect to tbo two procasaee that may 
both be needed in order to effect an identiffcation. 

Fint. aa regerda acarcA in on Index .—Borne sets of 
laeasorea will giTo trouble, but the greater proportion 
can apparently be catalogued with eo mceh certainty, 
that if a second set of meaenree of toy iadiridual be 
afterwvde taken, no tedious search will be needed to 
hunt out tbe former eeh Incloding tbe bodily narka 
and photograpbe. let ua rate the Bertillon method aa 
able to cope vich a re^ster of SO.OOC adulta of the 
BaoB sex, with a amaU and definable, but aa yet 
unknown, avenge dose of difficulty, which we will 
call X. 

A oaUlogue of 000 eeta of finger prints easily 
folfila tbe same conditions. I could lay a fair claim 
Co much more, bot am contaat with tbia (Tow tbe 
finger petterna bare been abown to be eo independent 
of other condiUo n a that they cannot be notably, if at 
all. correlated with the bodily maeaunmeoa or with 



PCMOHAt l^ftHTinCATlOlt 


167 


60^ oiW f«uur«, QoC the eligkt«ct tnc« o{ taj 
rektioo bfltv««o tli«iD baviiig yet Wn fomid, a* vijl 
be ebowv It p. 166, uni more fully in CbapCer XII. 
Tot iflstaQce, it woeld b« Cotallj impcesiUe to £m 1 M 
diaringuisb between the finger prices of tvina, who 
in other respects appeared exactly alfice. Finger 
prints may therefore bs treated without tbe few of 
any sensible error, as varying quite independently of 
the meaeuraa and records in tbe Bertilion system. 
Their woald consequently increase its power 

fully five-hnndred fold. Suppose one moderate doss 
of difficulty. X, IS Boough for daaling with tbs measure* 
menta, etc. of 20,000 adolt persons of tbe same 
sex by tbe Bertilion method, and a similar doss of 
difficulty with tbe fiager prints of 600 persons, 
then two such doses could dsal with a regietsr of 

20.060 X 500. or 10,000,006. 

We now proceed to consider the second sod final 
process, namely, that of identifiestion by Cr>n^an«on. 
When tbe dsts concerning s sospected person are 
discovemd t« best s general likeness to one of thosa 
already on the register, and s minule comporison 
shows cbeir finger prints to agree in all or nearly all 
partieolars, the evidence thereby afforded that they 
were rasde by the aaine person, far transesnda in 
trustwoTthioess any other evidence that can ordinarily 
obtained, and vastly exceeds all that can be derived 
from soy nnnber of ordioaiy anthrcpometric data 
By VmJ/ it i* amply tvfficienl to contact BertilUiu 
ape can rarely supply more than gienods for very 
strong ens^ncioa; the method of finger prats affords 
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certaiatj. It is however, to oodBrataBcI that 

10 kng aa the paculiahtiea of 6 ager pnuGa an not 

goienllj oodemood, a jutyai&a voold bo caQtiaiu 
jn aecepting their eTideaca, but it ia to be hoped 
that ottaotioB will now gtadoallf become dnwn to 
their mareellou eirlaea, and that after their value 
■>i»n have beeo ia a fev oonapicaow 

cases, it vill come to be popoUrlj’ recognised. 

Let as not fisrgst two great and peculiar menu of 
finger printathej aie seif-eigoaturea, free from all 
poaaihilitj of fauJU in obeervatioo or of clerical error; 
and tbej apply throughout life. 

An abeUaot of the remarks made by M. HefbeCCe. 
Director of the Penitentiary Department of the 
MinlaUre de rintdrieor, France, at the InurDational 
Penitentiary Coogreaa at Rome, after the oommanica* 
t»o by M. Alphonee Bertilloo bad beeo read, may 
fitly follow, 

**PiWii»liut M a DOTS anended viav <4 tlie Mbjset isd 
pr^Dgi the cuec«t(ul «ffbn« of M. BwtJUoa, M U«rbMl« 
poiawd Mt be* • roriSatiMO o( the phyiual p^ruaalfrr, asd 
of the Identity el people «( sdub a^ vonJd felflJ n^ureiiKiace 
ef Bodere society la «n laihipamble under reiy ean^ 

cenditiooa 

"If tt were • qoeeiiM, for InMence, of girtsg to the in- 
hahitaateof« oeaoby. to the sddian of as army, or ts trateilen 
p» w« > Ml i ii g u dJitant tasda aetieca or petaooal cards as 
nagatwhle eipaMsUbg them alwaye t« prove who they are; 

11 H wer* a ^uaetaoo o( coeipletiog (he oHHgalory recode ol 
dvit Iile by pertly ■»« indMaiicma. eueh as would preteat all 
emr, v uheUtsboa ol peiecoi; if it ware a <|u*tMo of iwcord' 
lug ihs dlitJaeliTe marks <4 an IndltMliul is dwmaiita, iuIm or 
eoeoacts, vhm tus tdentity r«iaif«s to be Miat4Bhad lor hk 
own intiiiitai) lor that el third partlsa, m let that of tba Suta,^ 
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ite ■nlbfOfflMMrle i/sMa of ld«aUSMt«(« voold flad 

ptoe*. 

‘SlioDld Kboa^uatiofioC a life MTtifiewa, of ebteiMv* 
ftDM, ec «f e pmf of dwUi. oc ibeuU it bo ts^mnd M oerfif; 
ibo id€Beit;of«p«noflwM«ulAMiio,aor(nlyirciUBdod.«refa 
d«ad bodf tbai bad beeo poHljr deararod. or n djafiforod M to 1 m 
baidlf Noopitthla froo) a iniUooornoltet dM(b duo (ecricO) 
acoidoBtv ibl?«Toek.or baUlo—bo« jKotveuld b« ibe adnata^ 
«( bouf aUo fee tneo iWe ehanoun, OBcbaspabh u tbo; oa b 
aaeb bdirfdoal, bluMlr vaiUhlo u b o t wao tt on* ladiridul oad 
. oaMbar, l adol ftl a, at laaK Id part, otob io doaUu 

"Tbero U otdl aidie cawo to iottteowd is Uui nbjM 
vboii It ie a qiuMleD ef idMbfyisg panoeo vbe are IMa^ at a 
jraab dutjn#a, tod after tfao lapn of a ooBaldenbte tina vbM 
tba pbTiMgiiooj, tbe ftafeureo, aad tba ^j*atal baUta nay 
bare obaaged iron aaluraJ or artiSoial nuaai^ and u ba to 
idonLify tlMn tritbout tabiog a ^ovmy aad vitliMt coat, by tba 
aimplo ascbai^o ef a fo« liaei er 6p<m febat may be aeol iron 
OGO coQDtry oc mtuwnfe to anotW, ao ae to giro infennatwo io 
Ateariea as to «bo any parocolar laaii ifc *bo has jest arn<od Iron 
Fnoeo, aad Ko eertify vbotber a e«rt«D mroUat ieuid n ftocu la 
(be — paraoo »bo vaa answered iflStockbolsi (CO fOAhofora 
~ Id eee word, to &x tbe tniaias porsouality^ to gi*( to M(b 
tiiuBu being an Idnatiiy, a& ladivldDalitj that cac bo dape«dsd 
opoo «iUi eortaJnty, laeUr^ DDebaBgeablSi always roeegitinhlo 
and oaaily odd^Ud, thta appaon to be la lbs JargoM aoDos tba 
sin of ibo new iwtbod. 

** CoQHqnoDtJy, it may be said that tbs anoot of tlie p»Un. 
u wen as tlie inpoHasee of its oolobm. far oicosds tbs ImiA 
of pebieaoUary and tbe lotsroet, wbleb is bowertf by no 
feBaana iawmsdoraU^ (bsfe peoal aedoa bas «Mted aaoDj« 
sacma aatkpna Tleoo an the notiveo lor gmiig te tbe labours 
ef If. fiorUHoo aad M tbeir praotial otaliaatsoe tbo pabbdty 
they nena" 

^aU tsd clear rouarks oeem sveo ^aors 
applicable to tbe motbod of finger prinla than t4> 
that of aDthropODbtiy. 



CEAPTER XI 

HBitKDITT 

Bcm of tkoM who have wiitteo on fingar marks affirm 
iImx they aj« trsonoiMible bj d«se«iit, othara asart 
the direct conCraiy, bnt oo inquiry blCberto appears 
10 joatify & defioice cooduaion. 

QiapCer Vlll. above a close eorrelataon to exist 
betveoD the pattema oo Che eereral fingen of tbe 
aame penoo. Hence we are justified in aasamiog 
thaz the patterns we partly dependent on coneti* 
CutioBal eauaee, in wbidi case it would indeed be 
amnge if the geoeral law of heredity m *bia 
parOeoJar caae. 

After etamining nany priota, tbe freqaeoey with 
which aooie peeoliar pattern wss found to ebarecterieo 
uembera of tbe same family couTioced me of the 
teahty of an bereditary tendency. Tbe qoeetion was 
bow to submit tbe belief CO Doaerieel teete; parti¬ 
cular kinabipe bad to be selected^ and methods of 
discueeion decised. 

It mnst here be home in "»»"d tbaC " Heredity ” 
impUea mors than its ongioal meaning of a rclatioa’ 
ship between parent and child. It inclodes that 
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«Ott2b0d« childrw of the sei&e p«i«gu, ud 
which 1 here ehoro {iran»r«j J«iAerieo)U«) to be 
joat twice aa cW b the caae of atetuxe «e that 
which econecte a cUd ud ather of tU two pareata. 
MoreoW) the eloeeoeea of the Entemel and the Sbal 
reJatiop* ai« te & esUot iaterdepandent, for 
m ADj popnlatioQ wboee facultiea remaio 
the eaoie duriug; tucceeeiae geaecationa, it baa bean 
shown that a •I’ripU ^gebnicel equation miiat scijt» 
that eoQAseU together (he three alamsott of Filial 
RetatioD, Fraternal Relatioo, and Regreation. by 
which a knowledge of any two of them deceroiines 
the welue of the third. So far aa Regreaaion may 
be tiaated as being conatant b valoe, the Filial and 
the ^Cental relatione become rodprocally connected. 
It ia not poeaible briefly to give an adequate esplana- 
tioB of all this now» or to ahow bow siiietly obseiva- 
tiona ware fonod to ooofinn tba theory; this haa 
ban fnlly done in Nalvml IfJterUoM. and the 
concluaioos will here he asmned. 

The ffaternal relation, benidee disclosbg more 
readily than other kinahiye the auatence or non- 
aiiaUace of heredity, U at the aame nme more 
convenient, hwwuae it ia easier to obtain aaamplea of 
brotbera and aisMm alone, than with tbs addiUonof 
th«r father and notbcr. The resemblance between 
ihoee who are twins is also aa sspemally Bgnificant 
branch of the fraternal reUtionahip. The word 
"fratanuti*” will be need to inelnde the ehOdrtD 
of both sexes who are bora of tbe same parents; 
it being impoaible to name ths famiJiar Idasbip in 
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qaHtioQ eitbtf m English, Freocb, Lstin, or Qr««k, 
viChoQt dieomloeutioB «t oaiog so rneomcC vord, 
thus sSbrdlOg A a triVin g AXAlDplA of thc VAJ Id vhich 
Abstnot thought ootruM lAoguaga, And its espreaaioo is 
hAmpAtcd by tb« ijiAdeqauy of Ungoige. lo this 
dilentiA I prefer to fell npon tho sACond hors, thst 
of iocorreetoeu of phmoology, subject Co ebs (bn* 
goiog espUniUioo Aod definition. 

He first preluniotry Axperimenu were mode with 
the help of the Arch-Loop-VTLoii cIs^ificACion, on the 
aene priunple u that already described end ataJised 
in Cbapter YIII., with tbs following eddlCioo. Each 
of the two mem ben of any couplet of fingere baa a die- 
ttactiTe oem^-for inetanco, the couplet may cooeUtof 
A finger and e (bomb; or agun, if iE should coosiec of 
two foro<fiagers, ooe wiJl be a right fore*hng«r and 
tbe other a left ooe, but tha two brothers in e oooplet 
of brotbers ranb equally ae euclt The plan was 
therefore adopted of " ear-marking" the priota of 
the first of Che two brotlien that happened to come 
ta budi vitb tn A, and that of the eawod brother 
with a 6; and eo reducing the queeltone tc the 
siiape:—How oAen does the pattern on the fioger 
of a B hroELei agree with chat on the comspondlng 
finger of an A brother ? How often would it occur 
between two pereons who bad no fiimlly Ukeneae? 
How often would it correspond if the kinship between 
A and B were as does as it is pocaible to conceive ? 
Or transpoang the questions, and using the earns 
srords as in ^apter VIII., wbat is tbe relative 
frequency of (1) Random oocumocee, (i) Observed 



SI 


bbrbpttt 


ITS 


occumiic««, (S) UtDoH poaubilitiu? It vu ebown 
in tbat ebaptec lioif to find tbe vctlue of ( 2 ) upoo a 
untMunal aealo ld vkick " Boodoma " r&nked &» O' 
Asd ' Utmoec poeabilitiea ’ m 100 '. 

Tho metkod then used of eakulating tkefroquoncp 
of tli« ‘’Kandom*’ aTecta will ba scoopud vitbonc 
bwitatioo \ij aJl who are acqoagaMd viUi Uie Uieory 
kA the practice of probleiaa of probabilitf. Still, it 
ia aa veil to oecauoiudJ^ aubmit calcolaiioo to t«el. 
The foUovug example vaa sent to me ibr that pur¬ 
pose hy a friend who, not being nmthematjaalJy 
mioded. bad demomd eomewhat to the poaubility 
of u tilising the calculated “ Raodoma," 

Tbe printe of 101 {by nletake for 100) ooopleta of 
prints of tie right fore-fiogere of tcbcMl cbildien were 
talceo by him from a Urge eolkotioo, (be rvo nem* 
ben. k and 5, being plehed out at random an«l 
formed into a conpUt It was found that amoog 
ibe A obildrso there vara 22 arcbet, 90 loopa, and 
29 whorls, and among the B children 25, 84, and 43 
respsocm^yr U shown by ibo itaHe numerals in the 
last eolumo. and again in the bottom row of Table 
SX. Tbe reuMnder of tbe table shows the number 
of times in vbicb an ateb, loop, or wboH of an A 
ebiJd vas omociated with an arch, loop, or vborl of a 
B child. 
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Tk» qucflttOD, then, vu how iat Cftkukttooe from 
th« above dau would comapond with tho cootentB of 
Table ’XTT. Tho answer is that it does so admirablj. 
Uultiplj each of the italieiMd A totals into each of 
the italicised B totals, and after dividing each nsuJt 
b/ 101, enter it in the sqaare at which the 
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thM bM the A total at in bae«, is iJrt«m«W hjr the 
cow that has the B total at in aide. We that obtida 
Table IZl. 

We win DOW discuas in order the foUowug n- 
iatiooahipa: the FraUmol, ftm in tba onlinscy 
seDse, and thao in the special case of twins of the 
same aaC; Filial, in the speciai csea ia which both 
puenta hate the nme paraenlar panen oo the ease 
fingac; laetlj, the relattre inOoence of the father and 
mother in tranamitciBg their pattema 

/Votemo^ tefononsA'^^la 106 fratcndtiaa tba 
ohmved S^uxes ware as in Table XXII.:— 
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Hie aqoares that run <lia^oiiall7 from the top at 
the left, to the bottom at the ri^t. amtalD the double 
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create, tad it is with th^e w« are now coa> 
ceme d. Are the eotriee ia thoee squeree larger or not 
thao the randome, calcokted as above, vir. the 
valoM of 10x19. $8x61. 37x85. all divided by 
105? The calealated Raadous are ebowa in tbe 
fun line of Table XXIIL, tbe Aird line give* the 
greatest feasible number of coiRspondencea vUeb 
would occur if tbe Idbship were as close as poeiible, 
subject to the reservation explained ia p. 197. As 
there abown, tbe fMoer of tbe A and B valoes ia 
taken in each case, for Arches. Loops, and Whorls 
reepeetavely. 
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In every inatanee. tba Obearved valoee are seen to 
exceed the Racdooi, 

bfany other ce aaa of this description were ealcQ- 
lated. all yieldiog the eane general result, bat these 
results are not as aatisfaciory as can be wished, 
owing to their dilntion by inappopnsCe cases, tbs 
A L. W. eystam being sMnswbst artificial. 

With the view of obtaining a more aatisfaotory 
reenlt the paturns wen eabdivided nnder fifty*thn« 
heada, and an experiouat was made with the fore. 
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nuddi*, uid liAg-fingen of 150 ftttcnol coupleto (800 
iodividoiJa uid 900 digics) b? Hr. P, Howard CoJlina, 
wbo kiodlj oodertook th« coosidarabla labour of 
mdaiiog; and tabulating thorn. 

Tbe proriaiooaJ lift of ftaodard patteroa publiabed 
lA tbo PhiL 7Van«. waa not ap^priaU for tbia pui. 
poaa. It related chjaAj to tbujobe, and conaequantly 
oroittaii tho tented arch; it also refarNii to the left 
hand, but ia the following CabolaUonf tbe right hand 
haa been uaed i aod iU DomberiDg if rather inoon* 
Tenjfot. Tbe preseoC set of fifty>tbree patterns baa 
faulta, and eaonoi be eonaidered in an/ wn/ aa final, 
but it was Buitablo for our purposes aod say be ooo* 
Teniaat to othera •, aa Mr. Collins worked wboU/ b/ it, 
li ma/ bo diatinguiahed ns the ‘^C. set" Tbe banded 
potteros. S4*31. arc ver/ mrel/ found oo the fingers, 
but being common on the thoub, were retained, on 
tbe chance of our reqmring tbe Introdoetion of thumb 
patterns into the tabolations. The notneraJs refer to 
tbe pattema as seen in impressions of tbe rtghi hand 
only. [Tbe/ wljuld bo squall/ tme for the pathems 
aa seen on the Jingert (hmseiva of tbe left hand,] 
For impreasioos of tbe left band tbe numerals up 
to 7 inclosiTs voold ha the same, but tboee of all 
tbe rest would be ebanged. Tbasa are arranged in 
couplets, tbe one member of the couplet being a 
rerereed jnetore of tbe other, those Ia sash couplet 
h«ng distinguished b/ bstst^/ bearing an odd 
and an sreo aanber. Therefore, In unpressioos 
of tbe left hand, 8 would hare to be changed into 
9. and 9 into 8 ; 10 Into 11. and 11 into 10: and 
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00 oa, ap to the end, Tie, 5S sod 53. The Donerel 
54 vaa aeed to ezpreea ooitdeachpt patCenia 

'!%£ £ii^ priate bed M be gone tbroogh te> 
peaCedlf, aome woeke elapeiog between the ioapec' 
tioQs, lad under cooditiooa which excluded the 
poaaibilitj of Qoconsdoue biei; a eobjeot of fie* 
quest eommu&icaCtoQ between Ur. CoUioe aod mjeelf. 
Living at a dutanoe apart, it vac not eacj at the 
time chef vere made, to bring our respective inter* 
pretatiooe of traDaitiooal and of aome of the other 
pattema, eepedoU; tbe invaded loopa, into etrkt 
accordance, eo I prefer to keep hia work, in which I 
have perfect confidence, independent, fctrm own. 
Whenever a fratcmit/ eonabted of mor« than tvo 
membora, they were divided, aosordiog to a pre* 
arranged eystea. into aa many eoupleta aa there were 
individnola Tbue, while & fraternity uf three uxli* 
vidaala fiirsicbed aD of ite three poeaiUe varietiee 

of coupleta, (I, 2 ), ( 1 , 8), (8, 8), one of fonr lodl- 
vidoaU wu not allowed to fnmuh more than four 
of ite poauble eoaplete, tbe tvo italiciaad ooea being 
omitted, {I, 2), (1, 8), (l, 4). («, S). (2, 4), (8, 4), 
and eo on. Without thia preceBtion, a Bogle very 
la^ family might ezerciee a diaproporttosatc ai»d 
even overwhelming etatiaiical infiuenca. 

It would be eweatiaJ to exact working, that tbe 
mutual relatione of the patleraa ahonld be taken Into 
account: for example, auppote an arch to be found 
00 tbe forefinger of one brother aod a naeceot loop 
on that of tbe other; then, aa iheae panena are 
evidently related, their concurrenco ought to be 
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iiittrpntcd u ihovisg boid« degm of nMmblann, 
Howerer, it wm mi|»oecibl» to uko cogusanc* of 
panifi] rMamblaikcee, tba motual nlfttiona of tlw 

petteroa not bavuig, m boeo daterminail with 
adoquaU aceor«c7. 

The complatad tabulatioos oceopud bhMS largo 
ebeeia, om £or «acb of the (iogeie, ruled croaaweye 
into fiftf«three ^ertiaJ e^umos for tbe A brotbere» 
and £fty-tbre« bontonUl rows for tbe B brothere. 
TboA, if (be re^(er fiUJQber of the patten of A was 
10, end that of B was 43, then a mark would 
be put ia tbe square limited by tbe ninth and tent!) 
honsontal lines, aod by the iorty^firet and forty* 
eccDod eertical ones. Tbe marks were scattered 
sparsely over the sheet. Those in each square vere 
then added op, and finally the nombers in each of 
the TOWS and in each of tbe colomae were severally 
totalled. 

If the aomber of couplets had been much greater 
than they are, a test of tbe accoraey with whieh tbeir 
paMena bad been clawed under the appropriate 
beads, would be found in the frequency udtb which 
tb« same patterna were registered in the coirespood- 
iog finger of the A aod B brothers. The A and fi 
group are strictly bomogeoaoua, canseqaently the 
fraqoBDey of tbw pettfirts in eorraspoDding fiogsie 
ought to be alike. Tbe aueuse with which this test 
has been fidfihsd ia tbe preeent ease, is passably good, 
its exact degree being ahown in tbe flowing pan* 
gnpha, where the aumben of entriee under eeeb bead 
are anrnngedin as orderly a manner as tbe case adaita, 
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th« of tlio two fiunbew bdsg tho odo tbaC 

staoda fist, whether it v»s as A w e B. All iDrUACS 
in which there were At leest fi?e entnea UAder either 
A or B, ere included; the reet befug disRgvded. 
The reeult u s fioUowa:— 

L ThlriMB a*M <4 Dor» Sr leu a^gwmy beCvean tie 
Bunber of A and B atflee under lie aaw tieed .-^7 ; V7 ; 
9-6; 6-9; MO; e»; MS; 619; 1(K10; IMS; 1S.16; 
It-IS; T^TI. fTUt lau refan to toes <« the Biddk da^O 

IL Oix wwe of ntere or hee ingagwuty >—1>7 ; frl9; 
)d-90; 14-tt; 89-99; 99-90. 

The three Tablea. XXIV., XXV.. XXVI., ccDt&in 
the resolu of the tAbuIeUcDt And the dedoctioAe from 
than. 
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Table XlIV. cootaine uU ibe Ol«emd «v«au, 
aad is to ba re«d thus, btgiiJiiog at the fint estf^, 
Paturn Ko. L oocura od the right fora*fioger fifteen 
tiioee among the A brotlien, and twd?e tune* among 
the B brotbera ; while in foui ctt tbeee caee* both 
brottaera have tbu. aime pattern. 

Table XSV, comparea the Random events with the 
Obicrved onea, Rveiy case in vhieh the caleuJated 
expeeUtioa ia eqoal to or axceaila O'Ob, ia uuattad 
in detail; the remumog groop of potty caaM are 
aujimied together and ttmr totala entered in the 
bottom liovs For fear of nuxapprebenaion or forget* 
folneaa, one other example of the way in which the 
Raodoma are calculated will be given here, Caking for 
the purpcae the fint entry io Table XX] V. Thus, the 
nombar of all the diSereot eombiDations of the 150 
A with the 150 B indivldoela in the 150 couplets, 
la 150x150, Oat of theas, the oosber of doable 
eventa in which pattern No. 1 would appear in the 
same combioatiop. is 1 5 x 1 2 s 1 00, Therefore in 150 
trials, the double event of pattern No. L would 
appear upon the average, on 100 divided by 150, or 
on 1^0 occa^na As a matter of fact, it appeared 
&ur times. These figures will be foand in tbe first 
line of TebU XXV.; (he rest of its contents have 


bean calcnlatsd in tbe same way. 

Leaving aside the Bandoma that exceed 0 bat are 
lass than then are nineteen eaaee io which tbe 


Random be compared with the Obeerved valnes; 
io all bnt two of these the Observed are tbe highest, 
aod in these two the Random exceed tbe Observed by 
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obI/ triflisg tnamtB, omalf, 5*18 fiMidom agtmft 
5*00 Obeemd : VST Raq^od) iguii«t 1*00 Obsarred. 
It impoaiUe, tb«r«fw«, to doubt Inra tko otoodj 
irkj ifi whicb tbo Observed valuee overtop tbs 
BandoDu, that tbere ie a gteetet average likeneea « 
tbe fiitgar eoarks of two brotben, tbao m tboM of two 
penoiu takeo at basard.. 

TaU« XXVI. gires tbe raaulta of appljug the 
ceateumal Male to tba meaaaremsut of tba avenge 
cloeenea of fraternal reeemblarice, ib reapect M finger 
printe, aecordlog to the netbod and under (be 
reuervationa already SKplained io page 125. Tba 
avenge value (bus aaiigoed to it t» a UttJe more 
(ban 10”. The values obtained from (be time fingen 
aevenlJy, from wbieb that average vaa derived, are 
9*. 10 ”, and 12 ”: they agree together better then 
migbc have been expected. The value obtained 
from a eet of additional coopleta of tke middle 
fingen only, of fratemala, ie wider, being 21 *. Ita 
incliisoa with Sbe rest raieea the average of all to 
between 10 and 11 . 


In the pr«*emioaDtly frequent event of loopa with 
aa outward slope on ibe middle finger, U ie remark¬ 
able chat the Random casea are nearly equal to tbe 
Obaerved ones ; tbey are 84*06 to 85*00. It was to 
obtain tome aaturaoee ibat tbie equality was not dua 
to ataiistieal accident, that tbe additaooal eet of fifty 
couplets were tabulated. Tbey tell, however, the aame 
tale. via. 6'4 Baudoma io 7'0 Obsamd. llie lo^ 
on the fore-fingere coafirm thie, ebowing 5 '18 Randonu 
to 5*00 Obaerved ; tboae on the ring-fiogar have ibe 
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pwuliiht^, tb4>iigh in 6digbt«r degree, 18 (e 16 : 
bke evenge of other pettetne abo*a o laoeh greeter 
difference then thet I em niteble to eceoimt for 
thie enriooe beheeioDr of the loope, vhieb eeo hudif 
be due CO etecisbcel ecddenc, in the fece of eo mnoh 
coocurreat evideoee. 

2W>u.—The signs of beiedit; between brotbera 
aod sidtere ought to be eepedalJj appueot between 
twine of the une aer, who are pbTaiologicelly related 
io a pecidiar degree and are sometimes ertiaordioarilj 
alike. More rerelj, thep are remarkably disiioUar, 
The inetaocee of only a ntoderate family reeemblaace 
between twins of the aacoe eex are mneb lees 
frei^uent than between ordinary brotbera and aisteie, 
or between twins of opposite sex. AJI this has been 
diseased in my Jfwnan Facvlt^, In onfer to test 
the troth of the expectation, I procured prints of the 
fore, middle, and riog'fingere of se^ateen sets of 
twins, and compared them, with the results shown in 
TsblsXXVJI, , 
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The r««nlc i« tbac oat of the UTrateec seta (b 51 
eoopUtt), t«ro seta agree in all tbeii throe ceopleCs of 
fiogeroi four seta agree io two; 6ve seta agree in ooe of 
the couplaU. There are inataDcee of partial agreeneoc 
in five otbete» and a diaagreemant throughoot in oalj 
ooe of the earenteen eeta. lo another collectioo of 
eavoDteen aetB» made to oompaie «ith this, six agreed 
in tiro of three ooapleta> and five agreed in one 
of them. There eannot then be the alighteet doobt 
aa to tha strong teodenej to leeemblanca in the 
fioger pattama in twina 

Thia nntarlt muat hj no means be forced into the 
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MUM of Baaaiog tlie eimilahtj is so great, tbat 
th ^ fiogST pnnt of one twin might onaaionall^ W 
icisUlrea for that of tbs other. When petteros fall 
into the same rUaa, their geoeral forms may be cod* 
spioiMualy different (see p. 74), vkUe (bsir smaller 
details, osznelj, the number of ndges and tbs mmntia, 
are practically independent of the pattern. 

It nay be nentiooed that I have an inqaiiy in 
▼iev, which has not yet bees fairiy begun, owing to 
the want of eoSicient data, aamsly to datermina the 
loinatest biological anit that nay be bersditarUy tnns* 
aisaible. He minaUm 1 a the lutger prints of twlna 
seem soitable objects for this purpose. 

OiUdrtn ^ ltbe»jpa »e r ne < f When two 

parents are sllke, tbs average rcaemblsnce, ia stature 
at all events, which thsir children bear to them, is as 
close as the fraternal nssmblance between the children, 
and twice as dose as that which the children bear to 
either parent separately, when the parents are oT^bbfe 

The fifty*ei|ht parentages affording fifty couplets 
of the fbie, middle, and ring'fingers respectively 
give 59 X 9 w 174 parental eoopletis In all; of these, 
27 or 14 per cent are alike in thdr pattern, as 
ehown by Table XXVIIL The total number of 
children to these t«eDty*seven pclrs is 109, of which 
69 (or 64 per cent) have the aame pattern as thsir 
patents. This fact requires snalysis, is on aecoont of 
tbs groat frequency of loops, and aspseialJy of the 
pattern Ho. 42 on tbs middle finger, a large number 
of the cases of similarity of psu«m between <*b>ld 
and parents would be mere random ocincidencea. 
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Than tf? cams of both parents bsTuig 

the commocwt of tha loop p«tt«rDe» Ko. 42, od a 
cormpoadiag fipger, TLef bavo betweea thoD 
Ber«Dt 7 *fiT« cbildrao, of vbom (brty-sig^t bava the 
patun No. 42; oq tba sama fingat aa tbeir parenta, 
and eigbUen others ba«e loops of other kinds on that 
gfjoe fio$^r, maktog a total of sist 7 ’eis coiocidencee out 
of the poaaible 75, or 88 per cent, which is a great la* 
crease upon tbe oortnal proportion of loops of tba No. 
42 pattern in tbe fore, middle, and ring'fiogers col* 
lectiTclf. Again, there are three cases of both parents 
having a taadhJled*loop Ko. 15, which ranks as a 
whorl. Out of tbeir total number of sex'enteen 
children, eleven bave whorls and onlp aiK bave loopa. 

Lastly, there is a nn^e case of both parents 
having an arch, and all tbeir three children have 
arcbes; whereas in tbs total of 109 children in the 
table, there are only four other cases of an arch. 

Hija partial asalysis accounts for the whole of tbe 
like-paCtersod parents, except foor cooples, which are 
one of No. 34, two of No. 40, and one of No. 46. 
These ooncQi In tailing the same general tale, recol¬ 
lecting that No. 46 might almost bo reckoned as a 
UniuitaoQal case between a loop and a wkorL 

Tbe decided tendency to hereditary tranamimion 
cannot be gainsaid in the face of thcee resulta, but 
the number of cases is too few to justify quantitative 
coneloMoa It ia not for the present worth while 
to extend them, for the raason already meotiooed, 
namely, so ignorance of the allowance that ought to 
be made Ibr related patterns. On this account it dom 
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aet umIuI to ptut tiie renhs of % Ur^ amouat 
of ttbtdotion bewiog oa tbs aimplo reUtionolup 
betwMo tlu izid eitbor parent Mparetaly, axc^t 
M far BB appaan in tbe feHowin g paragraph. 

A^o<tcc /njfwnoe (Ae Faih$r <ind sA« Mother, 
—Through one of tboae atatutieal aeddanta 'crijich 
are eqnlTalent to long row of ludf at a gaming 
iah]e» a (xmcureac* in the figures brought out bp Ur. 
CoUisB suggested to bim the eiiateoce of a dwideil 
prepoodsnace of maternal inftienee in the hereditary 
OusiniaioD of finger potteroa. Hia further i&^uiries 
have, hoverer, cast aome doubt on earlier and provi* 
aiooal e onduaiona, and the folloaing epitomiaea all 
of valee that can aa jet be aiid io favour of the 
aapeciontj of the matersa] ioQuenee. 

The foce, middle, and riog-fiogen of the right 
haode of the father, mother, aod all their accearible 
children, in many families, were aevonlly tabulated 
under tba &fty*throe beads already epedfiad. The total 
Dumber of ohildren wsa 889, namely 186 eose and 
219 dsoghtera. The same pattam was found oq the 
same finger, both of a child and of one or other uf 
hia parenta, in the following number of ceee s 
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Tin entnu is tbo ftrtt tliree coIqdiiu an not 
ooiiip*nbl» OB oqaiil (emu, on oceoont of Uu lorgi 
difem»M beCween (be surabeie of tbe mo oad 
jaiigbgero. Tbu differeace is Msilf nmedisd b; 
mulUplyio^ tbo namber of dooghten b/ tbot k 
by as baa bean done m tbo coluno 

beaded Comcted TouIb It vovld oppew from 
theee figures, tbaC Che asteroal mOoeaoe ia more 
poverfjl Cban tbe pateroal is cbe proportion of 166 
CO 149, or aa & to 4: but, as aoae of tba dauiis 
from vbieh tba toeala are boUt up, vary rather 
widely, iC a better for the preaoQt to reserra an 
opicioo aa to tbair truatwortbioMa. 



CHAPTER XU 

RACU AJO CLliSBB 

Tbb nwte whoM finger (mnUi I bsvu stodied in 
coosvdenbl« nonbere ore Eogliab, pnra .Welab, 
Hebrew, end Negro ; elso eomc Bae^^uo &oid Oambo 
in tbe.Frascii PyrenMa, twenty uilaa aoutb*eaat 
of BajoBDO. For tbe Weleb piiota I am primarily 
iodebtad to tbe very obliging help of Mr. H W. 
Atkineon, of Cardiff, who iotareated ibe maatera of 
aebooia in purely Welab^apaakiog mounUinoosdietneta 
on my behalf; for the Hebrew prinU to Ur Isidore 
Spidman, wbo iotrodoced me to tbe gre«t Hebrew 
schoda is London, vboeo bead*maaura gave cordial 
aaaistenee; and for the Negro printe to Sir George 
Taubmaa Qoldia. Dap. Ooveroor of the Royal Niger 
Oo., who intereeted Dr Croaae on my behalf, from 
whom valnable eats of prints were cecetTad, together 
with particdara of tbe raeea of tbe men from whom 
they vara made. Aa to the Baaqoaa, tbay wera 
printed by myealf. 

It requixea eosaiderable patience and caution to 
arsTo at toustworthy cooeUuiOQB, but it may amphattc- 
aUy ba aaid that there ia no peculiar patten whieb 
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cbuBCtarlMs p«no&s <>{ tLj of the tbove recee. 
There m &o pweieulur palCera theC U epecieJ to loy 
cpm of then), which when met with eoeblee aa to 
aaaert» or even to eoepect^ the nAtiouulit; of the 
penoD oa vbtns it Appeared The ooly differences 
ao far obeerred^ are statlatiaai, aad caanoC be deter* 
mioed except through patieiiea and ceotion, and by 
diaeuMiog large groupa 

I waa mialed at firac by some accidental obae^ 
rmtiona, and aa it aeemed raaaoaable to e:q>eot tn 
find nurd differcncee in finger mariia, the mqiiina 
were condoued in raried ways oatil bard fact had 
made hope po tonger juatiftable- 

After preliminary atndy, I banded over the col* 
lection of racial finger pcinte to Ur ¥. Howard 
Collint, who kindly sodenook the labour of tabula* 
ting them in many waya, of which it will be only 
p'ccoaary to give an eiample. Thus, at one tniao 
attention was oococniracod on a aiogle finger and 
a single pa Morn, the most iastrucCiTe instance being 
Chat of archea on the right fore«finger. They admit 
of being defined with euSuent clcaneM, having 
only one doubtful frootiat of much importaoeo» 
namely that at which they begin to break away into 
naacent-loopa, etc. They alao occor with considerable 
freqoency on the fbr«*finger» eo the rceuJta from a 
few bondred apedmcaa ought to be fairly tnutworthy. 
It msttefod little in the ia4juiry> at what level the 
litnlt was drawn to eeparate archea naacent- 
loopa, so long as the ■*>»■»- limit waa obaereed in all 
races alike. Uoeb pains were taken Co aaoure noi- 
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Cormic^ of OeabnoDt, aad Ur. Colima oelected two 
limita. the one besed on a etrieC asd tbe other oq a 
•omewhet Uea elhet interpreCetioii of th« terra 
''archoe,*' hut the letter wee not eo liberel aa tbet 
which I had Qsed myeelf in the eailki ioqniriee (ese 
p. 114). Hie r«aulu showed oo greet difereace in 
the proportiooeto ^equencj of erchee la the diSereot 
recoe, wbicherer limit wee observed; the following 
table refsre to tbs more liberal limit:— 


Tiais Tyx 


fSyuesji ff m (St 9^ 


ot 

24^ 

9tL<4 

PvCcvbe 

W> 

&giiiu. . 

u 

IM 

l»> 

Welali . . 

t$ 


UU 

Il«Wv .... 

lOI 

■EEfl 


Nr^. 

Btbtm i^taO— 



6C0 

Bofk, Bell Um Srbool . 



¥>Q 

OIrH Ml lAM SA<xA . 



1 

Bon TtnnxI Bu aHesvaySt. 

u 


IIJ 1 

Huvkr Stmt Bchaal 




Tbs two contreaCed values here ere the EugUah 
end the Hebrew. The 1358 c«ee« of the letter give a 
percentage resalt of 7‘9, which differs as na^ be seen 
leas then 1 per cent from that of anj one of the four 
large gioupa npoa which the average is baaed. The 
830 ceaes of EngUsb are coaperatiTelj few, but the 
ezpeneoce J have had of other Englieb printa is eo 
Urge aa Co onabU me to saj ooofidentlj that the per* 
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cenCage rwult of IS'6 is not too great. It follove. 
that tbo penostage of arcbee in the Engfigh and In 
the Hebrev diffen in the ratio of 13*5 to 7'9. or 
Doarlj aa 5 to S. Thb ia the krgast statistical 
difference jot met with. The deddeuc^ in arches 
among tbs Hebrews, and to some extent in loops 
also, is made op bf a superiority in whoHs, cbrefiy 
of tbe tendril or eiinlet-m*loop pattama 

It would he very mah to suppose that this relative 
inAequesoy of arches amoog tbe Hebrews was of 
fundameotal importaaoe, oonaideriog that each totally 
distioet ne«e aa the Welsh aod the Negro have them 
in an intermediate proportion. Still, why does it 
occur f The only answer I can suggest is that tbe 
petlens being in some degree hereditary, ueb acd* 
dental preponderances as may hare existed among a 
not very numerous ancestry might bo perpetuated. I 
have some reason to believe that local peculiantise of 
this sort exist iu England, tbe children ia schools of 
some localities seeming to bs statistically more alike 
in their pattens »■*»>" children generally. 

Another of tbe many expenmenta was the tabula* 
tioQ sepamtely by Mr. CoUiaa of tbe fore, middle, and 
nng*6ngers of the right hand of fifty persona of each 
of the fire races aboromentioaed; English, Welab, 
Basque, Hebrew, aod diferent groups of Negroea. 
Tbe number of is of course too sdsU for 

atatistical deductions, but they served to make it 
clear that no very marked characteristic distinguished 
the racea. The imprsaaions from Negroes betray the 
general clumslaesa of their fiogon, bot their pettems 
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•ft a«t, to •• 1 ««ii ^Senut &oib Umm of 
tAa%. ut not ^plw u j(hi|ed «tW by Uieir 
wetoon or by tbe tutbor of ori|i(u>ti «i&bnuKb< 
oeott, UlsDd*, aAd ooclofum eoataioed ui theo. 
Still, wbetber it be from pore fiiaey on ny put, or 
from the way ifl ^7 priotrf, or ficgn 

Mme rul the general aope«c c[ the ffegn 

priaC loe m «hanet£tjnic Tlie width ot die 
rid|«e oeama more unifom, (heir iatemJg aore 
re^er, and thaii eourses more ptnlJel tbao with oa 
la ahoet, they gire an idee of greater eimpLcIty, doe 
to cAUMs thn I have not yet sncoeeded in aubmitting 
to the t«M of aMOMKmeat 

The tbore are only • few caaaplee of tbe latohone 
work ao kindly undertaken for me by Mr. ?. H Colliae, 
but it wonid serve no useM pnrpoee to gieo note 
b (his book, M ao poeiciTe resulU hsv« as yet been 
daiived from it other tbac tbo litdo efreody montianod. 

Ibe moot hopeful direction in which this inqniiy 
odnnta of b^g punned is among the Hih cribet of 
Indio, AoRralioo and other diverse and so- 

called aboriginal racee. The field of ethaokgy w 
U^, and it would be unwise as yet to neglect the 
ebsnce of aomewhen floding obsraoteDBtic pattens. 


Difiereacss between fingerprints ofdiJereotojaasee 
ought oondnue to exist although thorn of diffoRnt 


races ere mconspicnons, because eveiy race ooBtmns 
men ofveriooe tempemnents and facoltusi and ve can¬ 
not toll, exeept by obeervstion, whether any of theee 
ore eorreUted with the finger marks. Seven] different 



SACIB AJtD CLiJBBe 


197 


xo 


bd«ii both bj Ut. CoUiiu Mid 

i&TMlf. Tb« oiduiarj Iftbontorj votk BuppUet fidget 

prioCs of poreooB c»f mocb eultore, and of mao^ Mudenta 
t<ptb ifi tbo Alt and in tii« Sc-ianca aobools. I took a 


largo Dumbor of pnntB from the worat idlofe b tL« 
Loodoo diatriot, throogb tbo obliging eteialaaca of 
Dr. Fletcher Beocb, of the Daraoih Aaylum; my col- 
lections znade at Board ScbooU am oumeroua. and I 
hare one of &«ld labourers b DoneUhire and Somet* 
eeUhire. Bat there ia no notable difference in any of 
fViTfi For aiample ; the mcasuretDeota of tho ridge* 
inUrral gave tbe same reaulta m the art-studenta ""d 
in tbe scienco-stadenta. and I hare prints of emi¬ 
nent thinkers and of eminent statesmen that can be 
matched by tboec of cougeaital idiots.^ Ko indicadona 
of Umperenent, ebaractor, or ability ate to be found 
b finger marks, so far as I bare been able to discover. 
Of coarse these conclasions most not be applied to 
the general shape of the hand, which as yst I hare 
not studied, but which soeDs to offer a very bteieet* 
ing field for exact m^^tiiry. 


' Tb* molts eirlvvl at by U. PM la a Mmotr t tmi ui , 

Sac itly t, 1091; UaaM, 190 Bookme Ba. Ueman, 

Pari*) any ba toUatad witb Tba Maawif ia pan); a iwn* 

<e ■; pape la iba fltU. tHsa. lad aotmlfi* ■■)); obitfmMa of 
bia «v«. Hia eaB an darir^ 6wa epalepafca Itid olStn SMStelJ; 
aPMad. Ba baa, by tiia «ay, onrooily airintcapRlad ay «ia*a 
abaV ijiiiiaaiij. 



CHAPTER xirr 

OEItBILA 

Tat same familiar peCUma reeur id eTer 7 luge 
coUdction of finger priota, and tbe eja eoon aal ecM 
wfaat appev to be tjpicaJ bnos ; bat are tbe/ tml/ 
“ tjpical" or oot ^ 67 a t/pe I osderstaod an ideal 
form around which the actoal forma are grouped, ver/ 
doael/ in ita konediata neighbourhood, and becoming 
more rare with iocreaaiz^ rapidit/ at an incseaaing 
diaCaoce from it, joat aa ia the case with eboC marlcB 
Co Che right or left of a line draws Tortlcall/ through 
the buU'e e/a of a target Tba analog/ ie oxaet; in 
both caeca there ia a weU'dedned point of departure ; 
in both caaee tbe depamie of indiTiduaJ inatancea 
from that p^oint ie due Co a muItiCnde of ladependeotJ/ 
TAnabie csosee. In abort, both are realiaationa of 
Che now vell'koown theoretical law of Pr&^aenoy of 
Error. The problem then ia tbia :—ume oce of 
the well* marked paUema, auch aa it appean on a 
particular digit.—aa/ a loop on tbe right tbomb; 
find the aTerage namber of ridges that croea a 
epedfied portaos of it; then thin avenge value will 
dcteimine an ideal centre from which indiTidsal 
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departiirae maj ba loeasored; tabulate tbe fra* 
^iieao 7 of tha dapaftorea that ott^ to «acb of oaaj 
euccewiTe epecifiad diatencM from (bat ideal eentre: 
then aee vbetber cbeir dimlttiabui^ freqiieDcy aa the 
diitancoi iocreaae, i» ot ia not in mvftr^anc* tntb the 
Uv of fcaqueoc^ of atror. If it ia, than tbe contnl 
form baa tba attiibataa of a true tjpe, and aucb will 
be abowQ to be tba caae with the loops of either 
tbmob. 1 sbalJ onlj tbe date and tbe remits, 
not the precise waj in which the/ are worked out, 
because aa aocouot of tbe method emplojed insimiitf 
cases Will be found in Nacurai TnAeriumee, and 
aj;ain in the hlemoir on Fiogtr Prints in the PM. 
Tram .: it is too leehoUal to be appropriate here, 
sod would occup7 too much apace. Tbe onl)' point 
which need be bfiedy explaiswl and of which non- 
motbematiea! readere might be ignorant, is bow a 
single numerical table denied from abeOact calcula* 
tloDs can be made to apply to eoch mioute objects es 
boger prints, aa well as to tbe shot marke on a huge 
target; what is tbe common unit by which departures 
on such different scales ate measured ? Tbe answer 
is that it is a self-conteined unit appropriate Co foeh 
serves seoeroZly, and teebniesUy called the Probable 
Error, or more briefly, P.E., in (he headings Co tbe 
following tabJea lo order to determine it, Che range 
of tbe cantral (—If of tbe series bss to be messured, 
namely, of that part of cbe ecoes which remains 
after ite two exQeme quartan have been eat off and 
removed. The series had no limiCaCioo before, its 
two ends teltix^ away indefimuly into nothingness, 
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htt, by tbe artifice of loppiog off a itMu fiectiob 
6f tU whole eeriee from both ende of it, % ehaiplT- 
defined length, call it PQ, ia obtaioei Soeh eeria 
14 have nwally to be dealt wjtb aie fairly eymmetri. 
ttJ, *0 the posiuon of the half-way point M, between 
P and Q. corwponde with rough accaracy to the 
arenge cf the poBjtkme of all the membere of the 
euiea. that ie to the point whence departoree have 
to be i»ea»\ared. MP, or MQ,—©n elill bet», 
^]Ur+hfQ>ie the aboTe<iDeotioned ProbaUe Error, 
Ic is eo sailed becanae the amocst of Error, or 
Depaituie Irom Si of any one obearratioo, &ll8 
just 08 often within the distatsca P£ as it falls 
withont it In the calculated (ables'of the Law of 


Frequency, PB (or a multiple of it) ia as unity. 
In each oheerved senes, tbs actual measures have to 
be converted into another eeale, m which the PE of 
that series is taken as unity. Then observation and 
calculation may be compared on equal tarms. 

Observatione were mode on the loops of the right 

and left thumbs respec* 
tively. AHB is taken aa 
the priioarj line of refer- 
enco in the loop; it ia 
the line that, emociding 
with the axis of the 
/ vppenfwt poreion, and 

/ that only, of tbs core, 

enta tbs eommit of the 
core at H, the opper oot* 
line at A, and the lower outline, if it cuts it at all, es 
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it QeaHj b1v*7b doea, at B. E ii tlie ceotn of tbe Mugle 
tnaofulw plot that ^pcan in tli« loop^ whieb maj 
bs Qitbor I ot 0. KNL ia a perpandiculai from K Co 
tbe axis, cuttiog it at 1^, aod tba outiine beyond at L. 
la aome loops N will lie above H, ae in Plate 4, F^g. 
B: in some it maj coindde witb R (See Plate 0 
for DQQieroua vanatiee of loop.) These pomta were 
pricked m each prat with a fine oeedje; Che 
priot was then turned face downwards and careful 
iDeaauremcnts made between the prick holes at the 
back. Also Cbe niunbar of ridges in were counted, 
the ridge at A being reckoned as 0, Cbe next ridge 
sa 1, and so on up to R Wbanever tbo line AH 
parrnd serosa Uie neck of a bifueation, there was 
necessardj a uogle ridge on one aide of tlie point 
of iotersectioo and two ridgea on the otLco*. so there 
woald olearlj be doobt whether to reckon tho neck 
as one or as two ridgea A compromuo was made b^ 
coontiag it as 1^. After the number of rklgca in AH 
bad been eoanted in each case, any residunJ fraetlona 
of ^ were alternately treated as 0 and as L Finally, 
aix eeriea were obtained ; three (ot the right thiimb. 
and cbtee for the left. They referred reepcetively (3} 
to the Kumber of Ridges in AH; (2) to (9) 
to 2a> ^ three being independent of stature. 

The oumber of measures in each of the six sense 
varied from 140 to 176; they axe reduced to per* 
centagas b Table EEXf. 

We sec at a glance that the difierenC oomben of 
ridges in AH do not occur with equal frequency, 
that a si agio ridge b the thumb is a rarity, and so are 



202 


nxoss ?eiHT» 




cam above fiftoen m nomber^ but thoM of eeveo, 
eight, and an freqoest, 'fbere is elaarly a ziids 
order fo tkau disinbulion, the auntber of cmow tailing 
awaj* into aothingoesa. at the top and botCoia of the 
coluDo, A vast aooaoC of eUtdeucal aoalog7 aaaorea 
oe that the orderliam of the diatributioo voold be 
iacreaaed if maiij more caaea had bean obaerved, and 
later on. ibia infcrmce will ba oonfiniud. Tbara ia a 
sharp inferior limit to (ba numbara of ridg«B» beoauaa 
they eanaot ba leas 0, hot mdepeodeotl/ of tbia, 
va notice the iofr&^oenej of amall outnban as vail 
as of larga onaa There ie no strict limit to the 
Uttar, bat the trend of the entnea above that forc 7 , 
aaf. or more hdgea in AH are practicukj impoaaibla. 
Therefore, in no individual caae can the number of 
tidgea in AH depart vaiy widely from aavan, eight, 
or nine, though the range of possible departurea la not 
abarply defined, axcopt at tha lover limit of 0. The 
range of variation ia nor “rounded off,” to ose a 
oommon but very inaccurate expreadou often applied 
to the way In which gextera are isolated. The range 
of paaelbla departures ia not defined by any rigid 
boundary, but the rarity of the etragglem rapidly 
increaaas with the distaoee at which they ar« found, 
until BO more of them ara met vilh. 

The valuea of ^ and of ^ run in a law 
ordeHy eequenoe, but coocor diatinctly in telling n 
similar tala. Conddariog the paurity of (be obearva* 
tiooe, there if nothing in these reaolta to oonoadict 
the expectation of increaaad regnlariiy, ebould a large 
addition ba made to their number. 
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Table XSSn. ie derived Ccom Table XXXI. hj a 
proceea deecribed bj m^eelf in manj publicarioQe^ 
more eepedaU^ m yaivmi Iitkfnionee, and will 
nov be u nndantood. ef the air 

prize of colamna (xuitaiD, ride hj eide, the Obeerved 
Uriculsted Taluec of one of the rix eeriee» the 
data on which the crieolatiozLa were ^insde being 
alao entered at the top. Tbe caJenlated figonea 
agree with the obaerved ones very reepectably 
throogbout, aa can be jndged even bj those who 
are ignorant of the ponciplee of tbe method. Let 
ne take the valne that 10 per cent of each of the 
rix aeriea £alU abort of, and 90 per cent eseoed; 
thoj are entered m the line opporite 10; we dnd 
for tbe six pairs succeanrelj, 

OU.: 0'6 f 'B 0 84 0 59 0*50 0*74 

Calc,: $0 42 o«r 061 0 48 058 

The cnrrespoodence between the more mediocre caeee 
ie mnch closer than these, and very much closer 
than between the ezOeme cases given in the table, 
nanrij, the vrinee that 5 p«r cent fall abort of, and 
95 exceed. Tbeae are of coarse less regolar, the 
observed matsoeas being ver; few; but evea here 
the obeervariooe sie found to agree respectably 
well with tbs proportions given by eelt-nWimi, 
which is ascsBBanly bsssd open the eopperition of 
an infinite number of easM having been included 
in tbs series. 

As the want of agreeznenC between oalcnlatioo 
and observation moat be ceased in part by tbs 



sill 




ao7 


p4a«t7 of obsemttdoiu^ it is vorUi vbUe Co nuike 
ft lar^r group, bj throwiog tbe six aerie* together, 
u ifi Table XZ2J1I., mskiog % grand total of 96A 
obaarrstions. TLeir teIos is not ao great ea if the/ 
were obesrv&tions talceo from that number of dlffereot 
pencils, stilt the 7 are eqciraletit to a krge ioereasa of 
Cbose alread; discoued. The six setiee of obaarred 
Tallies were made oomporabls on sqnsl terms first 
reduciDg them to a uniform P£ and then bj aaign* 
mg to a, the point of departure, the value of 0. 
The resulte are giTsn iu the last celomn but one, 
whsrs the orderly run of the observed data is much 
more conspicuous than it was beforo, Thoogb there 
IS an obvious want of exact symmetry io the observed 
values, their gcnenl oocord with those of tbs cslcu- 
laCed vaJoes is very fur. It is i^ulu close ouough to 
esCsblish the general propoeUioo, that ve are jutifisd 
in the conception of a typicsl form of loop, di&teot 
for the two thumbs; the departure from the typical 
fora baing usually small, eomedmea rather greftter, 
and rarel;^ greater still. 

I do not see my way to discus tbs T&ristioQS of 
the arebes, because they pcssees no distinct poiots of 
refereoce. But Cbeir general appe«raoce does dm 
give Che impreuuon of elusteriog aronnd s ty;[nc^ 
centre. They suggest tbe idea of a fboatain-heod, 
whose stream begins Co broaden out from the first. 

Aa r^ards other peCteras, I have made many 
msasursmeats altogether, but tbe specimens of each 
•orC were comparatavely few, except Id vhorled 
paOems. In all cases wbere I was able to form a 
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«6U-foimd«d i>;4UDD, tli« existean of z c«Dti« 

ftM indieitt^d. 

It woiild b« Maiioufi to enujnermU tb« numj 

<^iS«r9Qt triftlx m&da for nj o«ti uti«£ftct40D, to 

gain «wun&c< tlut cb« TariabiliCj of tbe UTenl 
pfttMnu i» Kfillj* of tbe qnau*aonDaI kind juet 
detonbdd. la the fint Crud I loeMured in Tori* 
ovi vftje (he dimoaeione of about 500 e&luged 
pbotognpha of loops, ud aboat aa aaoj of other 
petteriia, and foood tbe maaMrememe in 
and ererj cue formed a quaai-oom^ aeriea. 1 do 
not care to submit tbeee reeulta, because they 
aeceeeiute more eaplaoaboa and asaijaia than tbe 
intereat of tbe corrected results vbbld perhaps 
jostify, to elimmate from them tbe effect of Tihety 
of Silt of tbomb, and some other uocertalaHea. 
Tboee measurements referred to eome ohildren, a few 
women, m&o; pouthe, and e fair number of adults ; 
and allowsnoe has to be made fur variabihtj in 
statare in each of these clsesei. 

Tbe pieportsoDS of a topical loop on the thumb 
ue eeailj ascertained if we may assume that the 
moet frequent vaJoes of its eahable elemeote, taken 
separeulj, are tbe same as thoas that enter into the 
most frequent combioation of tbe elements tslteo 
ooliectively. This would necsmanJj be true If tbe 
variabilit)' of each element Mparatelj, aod that of tbe 
sum of them in eombinatioia, were all sCriotlj normal, 
but ae thej an onlj <^aai-narmsl, the assumption 
must be tested. I have dose so bj mskiog the 
comparieoDs (d) and {£) shown in Table XX21V., 
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whi«b ooae out oorrectJ; to ^Uun tbe first d«cta3«J 
place. 
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It baa been ehovo sbat tbe pattena an 
benditary, and wa bave bc«q that they an uo* 
wrrelaud with race or toiaperajiieai or any other 
DOQMablo peculiarity, inaaonicb aa groopa of very 
didenot claaaea an alike in their fiogar muka. They 
ceoBOt eserdae the sllghteat infiua&oe od narriagB 
aeUcrioo, the very euatence both of the ridgee and of 
the pattene bating been almcat overlooked; they 
an too email to attract attentioo, or to b« thoii|lrt 
worthy of notice. We therefore poeeaw a perfect 
inatasce of promlecuity m marriage, or, aa it is now 
called, panmixia, in raspect to theae paCtenu. We 
mi gh t cons»^ueDtIy have expected them to be hybrid* 
iaed. Bnl that ia not the caae ; they rtfim to b^end. 
Their elamae ate aa dearly eapatated aa tboee of 
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rinoEft puiiTS 
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•Df of tko ^nert of plants sod animaJa Thoj kaep 
pure and distinct, as \! tb «7 bad asTsrallj dssc«z»dsd 
from a tborou^b’hred anmCij, each in respect W its 
own pecoliar character. 

Ae regards other forma of oatoral selecUon, we 
know that races are kept pare bj ibe much more £r^ 
queot destroctioD of those iodi^uaJe who depart the 
more widely ftom the Epical centre. But natural 
seleotioD was shown to be inoperatiTe in respect to in- 
dividoal Tariedes of pattens, sod unable to exercise 
the slightest check apon their ragahee. Yet, for all 
Chat, the loops and other claeeca of patterns are isolated 
from one another jnst as (horooghly and just in the 
same waj as are the genera or species of plants and 
animals. There Is no stadsiaeal differeneo between 
the form of the law of discribudon of indiridueJ Loope 
ebout (bw respective typical centres, and that of tbs 
lav by which, say, the Shrimps deeeribsd in Ux. 
Weldon's reesnt memoirs f/Voe. Roy. 8oe., 1691 szkI 
1693) are distributed about tbeiia. In both cases tbs 
disuibatioD is in quaai«aecordaiiee with the thsoretacal 
law of Froi^naney of Error, (his form of distribution 
baiwg entirely oamed in (he pattens, by inCmtAf 
conditions, and in no way by natural selection in tbe 
ordinary sense of that ternn 

It is impossible not to recognise the fact so clearly 
illustrated by these patterns in the thumbs, that 
natural selection has no monopoly of infloence in the 
construction of genera, but that it could be wholly 
dispensed with, the intamal eonditiona acting ^ 
themselTcs being soffieieot. When the internal 
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cooditioiu ftn b kumosj witb tfae «st«ru] om, 
u tL«y ftppd&r to b« b all long^oMablnbed nom, 
tb«ii jomt ofecta vill cuib bdividnal Tariability 
mor« taghtiy than «itk«r coold do by iUei£ The 
ebaracttf of tko distobutios aboot th* typical 
caain will not be tbareby inCerfend with. Tbe prob* 
able divaigeaea (s probable error) of an lodiTidoal 
taken at lantlom, will be leeseoed. and Chat is all. 

Not only la it inpoaaible Co MbetaaCiaCe a claim 
for natural eelection, that It ia tbe sole agcoC lo form* 
ing genera, but it eeema, from tbe expenesce of 
artificial aelectioo, tbM it ie scarcely competent to do 
BO by Sroonsg mere norMriee, in tbe eeoae ia which 
I uodsnCand the term. 


Hy Mctencioo ie that it acta by feTooring smell 
uporU. Mere varietjee from a common typical ceom 
blend freely in the offspring, and the offspring of 
every race trijoee ttatuiirai ebanctem are constant, 
neceaaerily tend, as I have often shown, to regrees 
towards tb^ rommon tyfual centre. Sports, oo 
the other band, do not blend fresly ; they are fresh 
typical centres or eoVspeciee, which suddenly anse 
we do not yet know precisely throngb wbat un* 
common concarrence of circnmstaDce, and which 
obeerva^DS show to be strongly trapsmiwble by 
inberftance. 


A mare variety can nerer establish a eticlung- 
p^t in tbe forward coarse of srolntloD, but each 
new sport affords one. A sabstantisJ change of type 
is effected, as I concave, by a snecession of email 
changes of typical centre, each more or less stable. 
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t&d etcb bdfig in ica tom fiivour«d and est4b> 
liflbsd by DBtoral a«lMtioiw to tlio axchaioa of in 
eompatiwn. Tb» diatinczioo b«tv««D * iDOte variety 
Bfid B aport ia red and f1inda4De&td. I argood tbia 
poiot in natural Inhfnlance, but bad then to dnw 
my iUuatncioDe from DOft*pbynologicd ezp«riefic«e, 
no appropriate phyuological ones being then at hand: 
(bie want U now exoelleatly aupplied by obattvarioiu 
of the pattenu on the digita 
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